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This vorJc is one of a series of monographs on the 
improvement of engineering education. This particular study was 
dejsi^ned to determine: (1) the extent of individual engineers* ) 
involvement in continuing education; (2) factors pertaining to job 
success; and (3)/ what relationships may exist betveen the two. The 
popalatioh surveyed included all persons with a bachelor's or higher 
degree in engineering who were working in an engineering area. Data 
were obtained* by means of a questionnaire. Six factors related to an 
engineer's success were chosen as dependent variables: (1) years with 
^present company; 12) present job satisfaction; (3) salary increases 
and promotions; (47 salary with respect to jige; (5) salary with 
respect to job responsibilities; and (6) salary with respect to age 
and jpb responsibilities, A list of independent variables were chosen 
to indicate two types of continuing education: those types which can 
be measured by participation in programs, and« other types which are 
highly individualized and cannot be measured by participation in 
programs, Chi square Statistics revealed 21^signif icant relationships 
between the dependent and independent variables; these findings are 
discussed at length in the report, Also^ included are the 
questionnaire, accompanied by its cover' letter, and complete 
tabulations of individual questionnaire item results, (HLH) 



all 3|i 3|i 4k ******* 3|c all all all all all all all all all all 9|i 9|i 9|i 9|i 9|i 9|i 9|i 9|i 9|i 9^ 

* Documents acquired by ERIC include many informal unpublished . * 

* materials not available from other sources, ERIC makes every effort ♦ 

♦ to obtain the best copy available. Nevertheless, items of marginal * 

♦ reproducibility are ofte^D encountered and this affects the quality * 

♦ of the microfiche and hardcopy r^productians EEIC ma^s available * 

* via the ERIC Document Reproduction Service (Et)RS) , EDRS is not ♦ 

♦ respons^-ble for the quality of the original document, |leproductions ♦ 

* supplied by EDBS are the best that can be made from the ' original, * 

all all all all all all i all all all all all all all all 4e:|i all all all * all all all all * 



I 



Rq 



US OEPARTMENTOF HEALTH. 
EDUCATION&WELFARE 
NATJONAL INSTJTUTEOP 
EDUCATION 
THIS DOCUMENT HAS BEEN REPRQ 
OUCeO EXACTLY AS RECEIVED FROW 
THE PERSON OR ORGANlZATtONORIGIN 
ATINO IT POINTS Of VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRG 
SENT OFF ICIAL NAT ION AL^STI TU TE OF 
EDUCATION POSITION OR POLICY 



ENGINEERS INVOLVED IN 
CONTINUING EDUCATION 

A Survey Analysis 




John P. Klus 
and I 
Judy A. Jones 



3D 



o 



PERMISSION TO REPRODUCE THIS 
COPYRIGHTED MATERIAL QY MICRO- 
FICHE ONLY HAS BEEN GRANTED BY 

Pxirririn W. S^^^"^^^ 

A ■ F. - K . — 

TO ER»C AND ORGANIZATIONS OPERAT 
ING UNDER AGREEMENTS WITH THE NA 
TIONAL INSTITUTE OF EDUCATION 
FURTHER REPRODUCTION OUTSIDE 
THE ERIC SYSTEM REQUIRES PERMIS 
SION OF THE COPYRIGHT OWNER " 



2 



o d .. . , " ■ 

Ul^j^Jj^^ VAnierican Society For Engineering Education 



0 



i 



I 



ENGINEERS INVOLVED 

IN CONTINUING 

EDUCATION 

A Survey Analysis 



By 

John P. Klus 
and 

Judy A. Jones 




Department of Engineffering 
..University of Wiscon 
tjlVladison, WiscoS^sin 



University of Wisconsin - Extension 

' — * ■ 



Copyright © 1975 )iy the American Socfety for Engineering Education. All rights 
, reserved. No part of this book may be reproduced in any form without permission 
in writing from the publisher, except by a reviewer, who may quote brief passages 
and reproduce not more than three illustrations in a review to be printed in a 
newspaper or magazine. 

Library of Congress Catalog Card Number: 75-4001. 
* 

Printed in the United States of America. 

Published by the American Society for Engineering Education, One Dupont Circle, 
Suite 400, Washington, D. C. 20036. 



(7 



FOREWORD 

The American Society for Engineering Education is pleased to 
'publish this work as one of its series of monographs on the improve- 
ment of engineering education. Although the Society's principal in- 
terest is in engineering education, it is ASEEV intent that the 
monographs serve all area^ of education, describing, eith^er^ subject 
matter or techniques which will be of interest to those engaged in 
educational work. 

^ ^ 

Continuing education is a most important aspect of a professional 
person's life. Due to the rapidity with which technologicaf advances 
occur, education is necessary on a continuing basis in order to main- 

, tain a current knowledge of one's field and to be able to contribute 
effectively to the solution of today's problems. Educators in the 
field of adult education, as well as employers of engineers, are vitally 
concerned with knowing more about the people who participate in 
continuing education — who they are; what motivates them; and the 
value of continuing education for their job performance. 
, This monograph investigates these questions, and should provide 

" the reader jwith increased insight into the problems of determining 
the need for continuing education for the practicing engineer and 
determining the benefits ga[ined by thi practitioner when he becomes 
involved in a formalized continuing education program. !lob success, 
job satisfaction, and the value of continuing education to the 
practicing engineer are evaluated in relation to company size, -promo- 
tion, geographic location and other variables. This monograph, based 
on a survey conducted by Judy A. Jones, is an outgrowth of the work 
of John P. Klus '\xi his capacity as chairman of a UNESCO international 
working group T)n continuing education. 

We believe this monograph will be of interest to engineers, 
employers of engineers, and, in particular, professional educators 
Who will find it an aid in determining the needs of adults for con- 
tinuing education. ^ ^ 

Lawrence P. Grayson 
^ Joseph M. Biedenbach 

^ March 6, 1975 

O « / AW 
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At a FEANI/Unesco conference on continuing education for engi- 
neers at Helsinki, Ffiiland during the summer of 1972, it was recom- 
mended that a Working Group on this subject be formed in Unesco 
'to study the problems of continuing education for engineers;, and 
report solutions. ^The Division of Technological Research and- Higher 
Education of Unesco, under Dr. A. Estafiev, established the group in 
the spring of 1973. The following members make up the group: 

Professor Moussa Bamba 

Directeur adjoint de TOffice national de 

formation professionnelle ' 

Abidjan 

Ivory Coast 

Professor W. E. J. Farvis 
Professor of Electrical Engineering 
Edinburgh University 

Edinburgh . , , \^ 

United Kingdom I 

Professor John P. Klus (Chairman) 
Chairman, Department of Engineering 
University of Wisconsin— Extension 
Madison, Wisconsin 
United States of America 

Professor Noboru Masuko ' 

Tokyo University 

Tokyo 

Japan 

Dr. Ing. Victor Obach^Planas-Doria 
Director del Centro de Perfeccionamiento del Ingenierp 
Association Nacional de Ingenieros Industriales 
Barcelona 
Spain 




' Dr. Clyde Hoffman 
Programme Specialist 
Engineering Education Section < 
Unesco Secretariat 
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At a meeting in Paris in June, 1973, problems of continuing educa- 
tion for engineers were analyzed and projects to be completed by 
Working Group members were recommended. This survey analysis 
is a contributing st^udy for Project No. 1, eotitled ^'Establishing a Case 
for Continuing Education," which was recommended at the 1973 
Paris meeting. 

In Project No. 1, the economic and social value of continuing edu- 
cation was assessed. The benefits of education to several groups — 
nations, professions,' employers, individuals — were considered. The 
value of education as an investment in national development was 
shown through international statisticalj^tudies and current educational 
efforts. Professions, including engineering, were found to rely on 
continuing education to aid in maintaining and advancing their 
standards of practice. Although employers reported continuing educa- 
tion to be beneficial to their companies, no statistical evidence was 
available to support this assertion. 

The major effort in the study was directed toward assessing the 
benefits to individuals of continuing education. A preliminary step in 
this assessment was a review of the literature in the field. The assess- 
ment itself consisted of the survey . reported here, ^^hose purpose 
Vas to determine whether a correlation exists between continuing 
education and facitors involving job success among engineers. This 
research wgis carried' out by Ms.. Jones and the major portion appears 
in her M.S. thesis. 

One of the surprises of this survey was that the participants in 
University of Wisconsin — Extension Engineering programs were, on 
the whole, average engineers. We hac} assumed that people attending 
university programs were generally the better paid, top performers. 
This information, along with the general results and conclusions, 
allows us to project more accurately the level our courses should 
reach and to understand the importance of continuing education. The 
results of our study proyided interesting information on a number of 
other topics that were incidental to the major thojst of the survey; 
one of particular interest was job satisfaction. 

The information gained from this report is a starting point for 
studies of persons -involved in continuing engineering studies. We 
needi however, to know more in order to provide effective continuing 
education. ' ' ^ 

J. P. K. 
J. A. J. 

Madison, Wisconsin 
October, 1974 
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Chapter 1 

4 * 

OVERVIEW 

This chapter provides an overviewVf the survey of engineers in- 
volved in continuing education tHat supplied the data on which this 
repoii: is based. In the remaining "chapters, the experiment design and 
method, data, conelusions, and results are described in detail. 

suMmar^ 

The Survey 

The survey was conducted in March 1974 under the auspices of ^ 
the University of Wisconsin — Extension Department of Engineering.^ 
The engineers survey^jl were participating in University of Wisconsin 
— ^Extension continuing engineering education programs. Respondents 
^returned 257 usable \questiortnaires. 

Conclusiojis * ^ * 

Analysis of survey results produced the following conclusions: 

A. Combined participation in continuing education programs seems 
to have a positive effect on those job factors pertaining to salary 
and on satisfaction with present job situation. 

B. The relationships involving company emphasis on continuing edu- 
cation seem* to sug^st that feven without a cgmpany's backing? 
"those engineers who seek out continuing education aris more 
successful in terms of salary. 

C. The emphasis an engineer places on establishing professional, 
relationships appears to be a positive factor in his job success. 

D. Reading ^professional journals appears to be an easily accessible, 
^ basic method necessary for an engineer to maintain hjs place in 

the profession. ■ * * 

E. An engineer'^s participation in continuing education did not seem 
to have any effect on his length of employment with his present 
company. 

Engineers from smaller companies tended to be mqre satisfied 
with their job situation. 

.G. Engineers employed by companies placing more emphaisis on 
continuing education tended to be more satisfied with their job 
situation. 





The Sotnple * 

The following Sre some major characteristics of the respondents: 
A. Number of employees in respondents' companies: 

1. 100 and under— 15%. 
•2. 101 to 1000—19%. 
-93. 1001 to 5000-^24%. 

; *4. .Over 5000—42%. 
Age: 

1/ 20 to 29-^23%., . > ^ 

2. 30 to 89—41%. . ^ • . * 
^3. 40 to ^—24%. \ . 

4. 50 to 6V--i2%. \ 

Engineering activities respondents were most highly involved in:^ 
Management — engineeipmg, production, preset. 
Planning — long ot short range. . . 

3. Project engineering. ^ . 
'4. Specif icatiqns— codes, standards. 

5. lifesign and drafting. 

^ 6. Research and development. 

7. Manufacturing engineering. 

8. Training and/or evaluation of peri^bnnel. J > 

D. 21% were earning above me median salary for their age; i52% 
were earning the median; 16%^were earning below the median. ' 

E. 29% were'earning above the median salary forj;beiiMob ^responsi- 
bilities; 52% were earning at the median; 18% were^rning bg- 
low the mei|ian. - ^ 

F. ^55% stated they were above averag^n satisfaction in terms of 
present job situation. ^ ^ 

Continuing* Education Experience I ^ 

Respondents' experiences with various aspects of contiriuing edu- 
cation were found to be as^ollows: 
A. Individualized methods of continuing education: 

1. 54% placed above-average emphasis on reading ^current engtr 
neetii^^nd technical literature. 

2. 37% pfeced above-aver^gfe emphasis on establishing profes^ . 
sional relationships with engineers ^n other companies rbr\he 
jnfdrmal exchange of information as problems arise. ' . ' . ' 

"B. Participation in contfnuing education programs within the twb 
years preceding the survey: * ^ 

1. 18% had taken at least one credit course. 

2. 74% had participated in some type of in-house educational 
program. . 
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3. 52% were attending their first university program. 
. 4. 55% had participated in a professional society or government- 
sponsored program. ' ^ - 
C Attitudes toward continuing education:*^ 

1. Respondents' view of company attitude: j 

a. 21% were employed by companies which placed an over- 
all high emphasis on continuing education, 

b. 52% in companies with an overall average emphasis. 
V r c. 24% in companies with an overall low emphasis. 

2. ijAdividual respondents' attitudes: 

a. 18% placed an overall high value, in tern^ of CE^^|;eer ad- 
vancement, on past participation in continuing education 
programs. " . "1 

b. 43% place an overall average vaj«e. 

c. 30% placed an overall low value. ^ 

IMPUTATIONS 

This study has shown ^at some types of c^tinuing education 
are related to the job success of an engineer. However, further re- 
search' in* this area is needed. A method of measuring involvement 
in individual iz^ continuing education should be developed. Job 
factors, other than monetap^, which 'coirftribute to an individual's job 
success, and mfeans of evaluating such] factors n^ed to be established. 
Because of the variables involved in tjob>uccess, a study with testm^ 
at>^intervals of several years might provide' better assessment of the 
r^ationships between continuing education and job success. , 

To corroborate this study, a larger and more representative sample 
^ the tbtal engineering population would be particularly valuable. 
With a larger* sample, variation in areas of responsibility and activi- 
ties could be" examined with regard to continuing education, job 
satisfaction, pnd other factors. Much more must be known if the right 
kind of cpntinuing education js to be provided m the most effective 
manner. „ 
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Chapter 2 

0 

INTRODUCTION 

STATEMENT OF THE PROBLEM 

Continuing education is an lintegral part of engineering education 
and almost as old as engineeijing education itself. Sponsors of con- 
tinuing engineering studies (CKS) include industry, government, pro- 
fessional! societies, academic institutions, and private organizations. 
Large numbers of engineers participate in CES programs, but not 
all do. Many agree that the major benefactor is the employer, but' 
little is known about the ratio of, or even if there is, benefit to either , 
• ' employer or eynployee resulting from continuing education. Therefore, 
the purpose Qf this project is to determine whether there is a relation- 
ship, among a selected group of engineer^, -between participation in 
continuing education and certain success-related job factors. 

. NEED FOR THE.* STUDY 

In the late 1940s, technology began increasing at .an exponential 
rate. As ; engineering applications spread, colleges responded with 
expanded curricula and a growing number of graduates. When engi- 
neers graduated, they were usually competent in their specialized 
field. Once on the their competence needed to be maintained. For 
many it was not, and the result was the recogi^ltion, in the mid l&60*s, 
of tfee oroblefn of obsolescence?^riters in engineering journals^' ^V^'^ 
discuss|:d. obsolescence at length, ^nd one attempted to quantify tl^e 
• pfoblern. In 1969, Steven Zelikoff*^ defined obsolescence as the erosion 

• of the applicability of knowledge. He demonstrated this by analyzing ' 

* course offerings for five engineering colleges from 1935 to 1965 at 
live-year intervals. By identifying courses that were dropped and 
added, he developed erosion curves foij five areas of engineering. All 
areas in recent years had a very f steep curve whigh indicated 
technological advaifcement Obsolescence could, theoretically, be put 
inta an index, a^ done by Mali.^ He defined an obsolescence index, 

^ Current knowledge Understood Tby the individual 

.^^^ ~ Current knowledge in field, 

Yet another indication of obsolescence was given by Lukasiewicz," who 
defined half-life as the time it takes after completion of professional 
training for a practicing professional to become half as competent as 
he was at graduation. He further stated that while the half-life of a 
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1940 engineering graduate was 12 years, it had shrunk to five years 
for today's (1971) graduate. A recent informal survey by the Wisconsin 
section of the American Society of 'Civil Engineers reported .that 83% 
of those surveyed felt the technology related to their work was 
changing to a great or moderate extent; 76% found that keeping' 
abreast of this changing technology was necessary either to maintain 
their present position or to obtain promotions and raises.® 

Continuing engineering studies have been recognized as a means 
for personal as wpll as professional growth. When a person spends at 
least half his waking hours on the job, it. is doubtful that all distinc- 
tions between personal and professiofial growth caii be delineated. At 
the first conference of the CES Division of the American Society for 
Engineering Education (ASEE), it was. stated that any company's 
responsibility to its employees includes -making available the op-'' 
portfinity to gfow; this includes an atmosphere which Encourages a 
continuance of learning.^® Another affirmation of this dual role was 
stated recently by a vice-president in engineering of a liiajor Western 
employer. Rtehard Collins stated that his company's educational 
efforts have been^^de^igned to try to satisfy particular corporate needs, 
as well as individual employee needs and interests in pSrsonaf growth 
and^ccomplishment.^^ Yet another executive approve^^ CES by 
stating, "With * the broad knowledge that an engineer can gain for 
himself by additional study, he will develop a better understanding of 
his own contributions. He can do a better job and increase his value 
to his company and to society while contributing to his own advance- 
ment.'^- • ^ , 

It has been disputed that there is a need for CES. Tlecently Landis 
made the following statements following an extensive survey con- 
ducted among ^^ngk^rs: . » 

1. CES is not-one of tfib prime concerns of working engineers. 

2. Few engineers are challenged to remam highly current in their 
field or to have'' a real understanding of engineering i)rinciples. 

3. Engineers take a very short-range view or CEJ?- They "are only' 
interested in offerings that will help •them right now, whfle 
academicians want to teach understanding and principles"." 

These^ criticisms were acknowledged when made in 1969. Since 
«then,' replies have beeif forthcoming. At the 1972 conference of the 
CES Divi^on of the ASEE, a participant stated: 

" Professor Landis expressed these observations before 
this Division three years ago. Since .then engineering • 
employment has been confrortted with enough uncer- 
tainties so that the attitudes of many engineers are now 



p 



more open^ towards proficiency maintenance. Addition- 
ally, "doing their current. job> better" has neither saved ' 
that job nor made re-employment easy for many older 
engineers.^^ ^ 

It has ,been further stated that part of the third conclusion 
reached by Landis is no longer valid. Engineers are interested in 
discipline-oriented programs, however that is no detriment to CES. 
The principal sponsors and the ^urrent natui:e of their offerings are 
as follows: ' 

1. .Educational institutions: Offerings^ tend to be geographically 
bounded, discipline-oriented, directed at viable groups of engineers. 
2r Industrial and governmental organizations: Offerings tend to be 
state-of-the-art, proprietary, often training for a specific skill, im- 
mediate goal oriented, and considered of primary benefit to the 
organization and Of secondary benefit to the individual. 
3- Professional societies: \ Their, offerings tend to be urban, geo- 
graphically bounded (but sometimes different from educational 
institutions), discipline oriented, fundamental or state-of-the-art 
presentations, and directed at the advancement of the individuals^ 

The expanding field of CES demonstrates that industry, educators, 
and engineers are interested in continuing education. However, there 
are ma.ny engineers who have not been reached, and one purpose of 
"this, study is to identify reasons why an engineer should be interested 
in continuing education. , " * 
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Chapter 3 
PROCEDURES' 

DESIGN 

This study was designed to determine: \ ^ , 

1. The exteijt:of individual engineers' invplvement in continuing edu- 
cation. ? ■ ? ^ ^ - . 

2. Factors [ pertaining to job success. 

3. What relationships may exist between tb^ two. 

Dependent Variables 

The job success of an engineer is dependent on many factors. Some 
factors are linked to the work eijvironment, while others are part of 
an indiViduars drive. HerZberg,^ Landis,^ and Barmash^ have indicated 
that among thefse are: 

Knowledge of specialized afea. 
Ability ^to work in related fields. ' 
Abiliiy to get the job done, 

Ability to go beyond what is requirecj. > * - 

Human relations. - a 

Since general education is a part of each of these factors, job suc- 
:«ess can be related to continuing education. 

If ^n engine^er is successful at his job, he should Ve above the 
median in certain factors. The selection of these factors was based 
on a review of literature and on discussions with engineers, engineer- 
ing managers, personnel directors, and business-managementJ)erson- 
nel. Some factors were discarded, as information pertaining to them 
could not be obtained from the respondents themselves. Six factors 
related to* ah engineer's success were chosen to represent the de- 
pen^^pt,^ variables: 

1. Years with present compnShy. 

2. Present job satisfaction. . ^j. 

3. Salary increases and promotions. 

4. Salary with respect to age. 

5.0 Salary with respect to job responsibilities. 

6. Salary with respect to age and job responsibilities. 
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The first three dependent variables were gathered in t^e^following 
Mfay. The respondent was askedVtd state how many years he had been 
employed by his present company. Using a rating scale? of one (not 
satisfied) to five (highly , satisfied), the respondent Was asked to 
indicate how he felt in terms of hi§^present job situation. The re- 
, spondent'was requested to state the number of salary increases and 
promotions he had received in the past two years. 

^ Dependent variables four, five, ajid six ^ could not be requested 
directly. To determine if the 'respondent ^as below, at, or above ^the 
median salary for his age, both age and annual salary were requested. 

<Age was to be stated in years. The respondent was asked to check* 
the one of four categories into which his' present annual salary fell. 
Although actual annual salary would have been more accurate in- 
formation, 'it was believed that requesting this would create a hostile 
attitude in |he respondent. The Professional Income of Engineers 1972 
lists the meflian $ala^. for all ages of engineers in the United States.* 
The respondent's salary category was compared with the median 
salary for his ag$. to determine whether he was below, at, or above > 

, the given median. 

Salary with respect to pb responsibilities was the fifth dependent 
variable. Appendix C, "Occupational Definitions," of ^the. National 
Survey of Professional, Administrative, X^chnical and Clerical 'Pay/* 
was used in determining the categories of job responsibility. Five 
Ifevels gf supervisory responsibility were listed and the respondent 
was asked to indicate the one that best described his present job 
situation. Five levels of technical responsibility were also listed, and 
^the respondent was again, requested to indicate the one that best 
described his present job situa'tion. The respondent's leve! of technical 
responsibility and level of supervisory responsibility categorized him 
in one of the eight levels of engineer's job responsibilities described 
in Appendix G of the National Survey. Table V in the National Survey 
lists the median salary for each* of the eight levels of job resfionsi- 
bilities. The respondent's salary category was cornpared with the 
median salary for his^ level of job responsibility to determine whether 
he was below, at, or above the median salary. v 

The last variable, salary with respect to age and job responsibilities, 
was determined from the previous two. Using three points for "above 
median," two points for !'at median," and one point for '*below 
median," the sum of variables four and five was" calculated for eaCh 
respondent. A score of five or six indicated the respondent was above 
the median salary with respect to age and job responsibilities; four 
indicated he was at the median; two or three indicated he was bejpw 
the median. , . 
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Incfilpendent .Variables 

j:^Spme types or continuing education can bejneasured by partici- 
|[lfion in programs; other types are highly in4|viclualized and cannot 
be measured by participation in progi^ams. >^ the independent vari-r 
ables in this study, a combinatibn of the tl^S^O^ categories was chosen^ 

1. Emphasis placed on reading engineeffijg and technical literature. 

2. Emphasis placed on establishing pi:0|^^sional relationshipsi. 

3. Credit courses. 4# ■ 

4. Company in-house programs. 

5. University or university extension progranis. - 

6. Professional society or governrilient programs. 

7. 5, Correspondence couf se§. 

8. Overall participation in co^^tlftuing education programs. 

Using a rating scale of one 00^ emphasis) to five (high emphasis), 
the respondent was asked the |rhphasis he placed on: j 

1. Reading engineering and/|echnical literature in delation to other 

forms of continuing education. 
X E|ptablishing profefssional^relationships for the informal, exchange 

of information as problems arise. : 

The first was chosen because previous surveys have shqwH that pro- 
' fessionals rely heavily on literature ixl keeping curr^n^. The second was' 
chosen since it was believed that establishing profi^^sipnal relation- 
.ships was a method of continuing education frequet^tfy Overlooked. 

The respondent was asked to state the number programs he 
had attended in the past two years in each of the fpi)l<|i^jrigf 

1. Credit ftpurses, excluding work toward an und#rgr|iduate degree. 

2. In-house educational (training) courses, seminp^, or conferences. 

3. University qr university extension conferences, liigtitutes, or short 
courses. ' 

4. Professional society or goverYiment seminary, ijistitutes, or short 
courses. • ^ , 

5. Correspondence courses. 

Previous surveys and a jeview of literati&'e indicated that tbis-list 
lAcluded^ all common forms of ^ntinuing education prograrfls. How- 
ever, for purposes of determining relationsjiips, Iqw participation in 
credit courses and correspyOndence courses dictated that they only 
be used in the final variable. The last variable, overall participation 
in continuing education programs, was the total number of programs 
each respondent participated in. 



Control Voriables 

Although the dependent variableis partially describe Job success, it 
was believed that their relationship to continuing education should 
be examined with respect to certain control variables; 

L Pre|sent company emphasis on continuing education. 

2. Value of past participation in continuing education. 

3. Agje. 

Landis,' Wiegand,^ and others have stated that an engineer's 
participation in continuing ^education depends on his company's at- 
titude. In order to answer such criticisms in relation to this study, 
it was decided that the respondent would be asked his present com- 
pany's emphasis on four types of continuing education programs: 

1. Educational (traifting) programs — formal courses, specific con- 
tent meetings, conferences, intradepartment meetings, etc— with- 
in the company. * - . , 

2. ' Company-sponsored programs out of plant— ^university or univer- 
* sity extension programs. 

3. Other company-sponsoirfd programs out of plant — professional 
serpinars, government c^6urses, etc. 

4. Cours|MJaKe?nor credit at a college or university. 

This was done using a rating scale of one (low emphasis) to five 
(high emphasis) for each category. If continuing education is related to 
job success, then company emphasis on continuing education should 
not alter the relationship. 

The value a participant placed on his past participation in con- 
tinuing education was believed to influence the relationship between 
continuing education and job success. Therefore the respondent was 
asked the value to him in terms of his career advancement of his 
past participation in the following: 

1. Educational (training) programs within companies. 

2. University and university extension programs. 

3. Professional seminars, government courses, etc. 

4. Courses taken for credit at a* college or university. 

This was done using a, -rating scale of one (low value) to five (high 
value) for each- category. If respondents place a low value on past 
participation in continuing education, then their participation in such 
programs should not be related to their job success. However, an 
average or high val^ on past participation should not alter the 
jrelationship, if one oc^tirs. 




In comparing participation in continuing education and number of 
years employed by a company, the age of the respondent must be 
taken into consideration. The comparison was made in ^ch of the 
following age groups: 20-29; 30-39, 40-49, 50-62*. If participation in 
continuing education is related to length -6f employment, then the 
relationship should hold in each category. 



' had to^have a bachelor's' or higher degree in engineering and be 
working in an engineering area.: He also had to be a participant in a 
University of Wisconsin; — Extension Engineering program. During 
1973-74, the department's program were in the following areas: 
architectural engineering; chemical engineering; civil engineering; 
r electrical engineering; industrial engineering; mechanical engineering; 
environmental engineering; package engineering; plant and mainte- 
nance engineering; quality control; safety; engineering; value engi- 
neering. 

Sponsorship of the project directed that the population be chosen 
from University-- of Wisconsin — Extension Engineering programs. 
However, this population included both comprehensive engineering 
disciplines and a national sampling. As seen in Figure 1, the enroll- 
ment for the 1972-73 year include<i participants from all 50 states^ 
the District of Columbia, and ^several foreign countries. The purpose 
of the project was such that those participating for the first time aS^ 
well as those participating extensively in continuing education should 
be in the population. 

^ Eleven institutes and short courses, two evening noncredit classes, 
and one Statewide Extension Education Network (SEEN) class, held 
March 13-29, 1974,^^ere chdsen as tept^sentatives of various engi- 
neering disciplines. All persons who had an engineering degree, who 
worked in an engineering area, and .who were in attendanc'e at the 
/ chose programs formed the §ample in this study. Of the approximately 
417 persons attending these 14 programs, it was estimated that at 

least 300 wou^ meet the qualification for inclusion in the sample. ^ 

> J. 

Instrument 

Several types of data-collection instruments were considered. 
Personal interview was discarded as involving an excessive amount of 
^time. Pre- and posttesting of participants and of a control group, 
would have been ideal, but would have necessitated a time period of 
at least one year. A case study of participants and nonparticipants 






from one company would have had limited implications. It was be- 
lieved that a Questionnaire would be the best means of gathering the 
necessary information in the allotted t^me period. Drawbacks of this 
^strument include the possibility thqit respondents may not always 
give correct answers arJ the impossibility of verifying answers. 

A series of questioo was developed to gather information for the 
Variables. The first cjraft was distributed to several engineers at Ex- 
t tension Engijieering for comments on (Quality, clarity, and cjuestion- 
; naire length. The original questionnaire was revised and/shortened 

to an approximate answering time of 15 minutes. After consultation ^ 
with the^Wiscon^ Research Survey Lab, several changes in question 
wording and position were made. Another draft was prepared and 
V given to all< engineers in the department for their conynents. When 
these were received and evaluated, a questiomiaire pretest was printed. 

Data Collection 

The pretest was administered to two groups of engineers enrolled 
in tv^o institutes. At the first institute, the researcher asked^ each 
participant as he registered if he had an engineering degree and 
was working in a^ engineeiing area. If the answer was affirmative, 
the project was explained, cooperation asked for, and anonymity 
assured. It was further stated that any participant who ^would like a 

. copy of the final results should send his request to the Extension 
Engineering department before the results^ were published in June. 
He was then asked to return the questionnaire to the program direc- 
tor at the end of the program day. At the second institute, the pro- 
gram director introduced the researcher before the morning coffee ^ 
break on the second day. The researcher then explained t^e project 
and why it was restricted to those with an engineering degree cur- 
rently employed in an engineering field. Other directions were as 
previously stated. Questionnaires were then distributed with the re- 
minder that only those who met the qualifications were requested to 
complete the questionnaire. Using the latter method assured that all 
participants in each program would be reached. All participants 
could not be contacted individually as they registered due to multiple 

- regist^-ation lines for larger programs, differences within registration 
for various programs, and late arrivals. After reviewing both methods 

• of administration, it was decided that the second, group explanation, 
would b6 more efficient. This was the administration used at the 14 
programs in the sample. 

The questionnaire was discussed with several engineers who com- 
pleted it, and the data were tabulated. Only minor modifications 
were made before the questionnaire was put into final fomi. This 
copy, along with a cover letter similar to one used in a previous 
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department survey, was sent out for offset printing. Copies of the 
letter and the questionnaire are in Appendix A. In all, 264 question- 
naires were returned, 257 of which were useable. \ 

Statistical Procedures 

After the questionnaires were returned, all data were transferred 
to coding sheets from which one card per respondent was punched. 
Frequency counts and percentages were computed for each question 
and each category. In this analysis, to determine vvhether the various^ 
catj^gories of the independent variable differed, the chi square (X^) 
procedure was used for each table. Chi square is used when the groups 
being compared are independent (as opposed^o being the same group 
remeasured), and when the data are grouped into nominal categories 
(as opposed to ranking the data or assigning nilmeric^ values). The 

is calculated through the formula ^I^^i:. O is the observed 

freqijiency in each table cell. E, the expected frequency in each table 
cell, is ba.sed on the row and column marginal totals. 

The level Of significance is found in a table of chi square values, 
using the degrees" of freedom (df). For each table, the df is (R-1) (C-1), 
where R is the number of rows and C is the number of columns. 
Significant relationships were those at or^beyond the .05 level of^ 
confidence. A significance level of .05 indicates that a relationship/ 
has ,a probability of occurring by chance fewer than five timesr in/ 
100. The Wisconsin Research Survey Lab performed most statistical 
calculations. ' ^ 

Several abbreviations are-^used in the tables. N represents the 
total number of responses, usually 257. Ni, N2, N3, etc., represent 
subgroups of N. The number of responses per row is represented by n. 
Total percent occasionally equal 99.9 or 100.1 due \o rounding" error. 

INITIAL TABULATION / 

Initial tabulation of cjata indicated the responses from the ques- 
tionnaire compared favorably with dthcr engmeering surveys con- 
ducted. The respondents were from companies which employed from 
as few as ten employees to over 100,00Q employees (Table 1). They 
were members of engineering staffs which ranged in s"ize from only 
one employee to over 500 (Table 2). The age of participants ranged 
from 22 to 62? with 40% in the 30 39 category (Tabte 3). To determine 
whether respondents, represented all engineering disciplines, the re- 
spondent was as*ked for his degree of involvement (highly involved, 
somewhat involved, not involvedX in 19 different engineering activi-„ 
ties, with space left for an additional area. As seen in Table 4, all 
areas were represented. The numerical rankings were calculated by 




summing eacli respondent's answers as follows: one point for each 
"somev/hat involved*' mark, two points for each "highly invplved" 
mark. The sample was not large enough to analyze ' respondents' 
participation in continuing education , programs by the type of engi- 
neering activities in whiqh' they were engaged. Appendix B contains 
the remainder of the initial tabulation of data. 

The sample included engineers Who participate extensively in 
university and professional programs, as well as engineers who wene 
participating in their first program in the past two years. As sQen 
V in Table 5, there was significant relationship betv^een participation 
ip^thc two types of j^rogiaino. Those who were attending their first 
university institute tended to be those who had not attended. a pro- j 
fessional society or government program. Those who had attended ' . 
over three university programs tended to those who had attended 
over twoXprofessignal society or govemm^t programs. 



TABLE 1 

Question: What is the approximate number of people employed by your 
company, including all divisions? (N = 257) 



ERIC 



Number < 


Percent 


' Eipployees 


o 


19 ST 


7.4 


under 26 




12 


4.7 \ 


26- 50 




7 . 


•2.7 


\ 51-100 




10 


3.9 


101-200 •. 




5 


^.9 


201-300 




15 


5.8 


301-500 




7 


2.7 


501-750 




12 


4.7 


751-1,000 




27 


10.5 


1,001t2,500 




35 


13.6 


2,501-5,000 




24 


9.3 


5,001-10,000 




38 


14.8 


10,001-25,000 




22 


8.6 • 


25,001-50,000 


y 


14 


5.4 ' 


50,001-100,000 




10 • 


3.9 


over 100,000 




257 


99.9 


« 










-17 



tABLE 2 

Question: What is tho approximate -number of engineer* employed in 

your division only? (N 257) > , ^ 

Number Percent- , Engineers 

.8 ^ 3.1 . ; 1 

• 30 11.7 .2-5 

' 33 12.8'" ' 'e-lO • 

39 ' 15.2 11^0 

■ 30 - . ^ 11-7 ^ • 21-30 . . 

21^^ \ 8.2 ' • 31-50 

• / ^ ' 

10 / - 3.9 51-75 ' 

■ / 

25 9.7 76-100 

' 11 -"4.3 • • 101-150 

20 -1^.8 l51-2bD 

.13 • 5,1 ^ 201-500 

12 ' 4.7 over §00 

5 * "1.9 No answer ^ 



257 . 100\1 





TABIE 3r 




Age of respondents, by* category and percent. (N = 257) 


Number' , 


PerceAt 


Category 


11 


4.3 ' 


, ,22-24 


47 


18.3 


?S-29 


» 62 


,24.1 


30-34 / 


43 ~ 


16.6 ■ 


35-39 


"^32 


12.3 


40-44 


30 


. il-7 


45-49 








15 . 


5.9 .i 


50-54 


17 


, 6.9 ' 


55-62 


257 • 


100.1 
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• , ..TABIE 4 / . 

Activities in which ensineer^ might be engaged; present degree of 
involvement by respondents. 

* Engineering Activity Involvement 

Management — engineering, production, project 112.8 

Planning — long or short range 97,3 

Pnoject engineering— cost control, purchasing, preparing bids 91.9 

Specifications — codes, standards r. ••••• 82.6 

Design and drafting ^ 82.4 

Research and development ! - 81.6 

'Manufacturing engineering ! 73-1 

Training and/or evaluation of personnel 70.1 

Safety r. : ^ 63.0 

Industirial engineering 6L8 

Coiisultirig ; 59.5 

Plant t&yout_and/or equipment ^nsta^ation 59.2 

Computer utilization and data processing 57,9 

Quality control » j 55.7 

Field service engineering — application 44 8 

Sales and/or marketing ; : 42.1 

Packaging v -v ^^'^ 

""Maintenance * 38.1 

Inventory control — scheduling 33.4 

Other .; ' 13.2 

TABtt 5 

The . relationship betWeen ^respondents' participation in university- 
sponsored programs and in professiorfal society or govern rtient-sponsored 



V 

Number of University 
or University 
Extension Programs 
Art ended 


^ Number of Professional SocjW or 
/ Government Programs Att^qed 




1 ' 


2 


over 


Total 


1 

(n=134) 


57.5% 


17.2% 


16.j%^ 


8.9% 


ioo.o9g 


2 

■ (n=62) 


H ; 

40.3% 


24.2% . 


' 12.9%- 


■ 224% 


160.0% 


3 & over 
(n=61) . 


21.3%. 


19.7% - 


27.9%y 


31.1% 


100.0% 



(X2 = 30.97 with^a df; significant beyfind .001) 
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Figure 2 indicates the average number of continuing education 
programs that participants m each age bracket attended. Respondents 
in the 40-49 age range attended the highest average number of pro- 
grams, 7.4, in the two-year period. Considering individually the five 
forms of continuing education programs surveyed, engineers ^n the 
average attended in-house programs more frequently. The same state- 
ment held true when participation was broken down into categories 
of "years employed by preset^ company" (Figure 3). Respondents 
employed 6 to 10 years attenS^d^^tHe highest average number of 
programs. 

^ DEFINITION OF TERMS 

Since this project r^Jated involvement in continuing education to 
job success among engineers, the term engineer was defined as fol- 
lows: An engineer is a person w;ith a bachelor's or higher degree in 
engineering who is currently working in an engineering area. 

Company was Used in the questionnaire to indicate the organiza- 
tion in which the respondent might be employed! However, the term 
company might not be accurate for all respondents, since some might 
be employed by. governmental agencies, school organizations, and 
other organizations. y 

SCOPE 

The scope of this project has been limited by the impossibility of 
studying all phases of a person's job success. Thus six factors of job 
success are investigated. , « 

Since the respondents were drawn from a population which in- 
cluded only^ those currently participating in a continuing engineering 
education program, the exclusion of nonpairticipants may pose a 
limitation insofar as extrapolation of results to the national engineer- 
ing population is concerned. 
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. Chapter 4 
V ^ FINDINGS 

CONCLUSIONS 

Statistical analysis of survey results determined 21 relationships 
betVeen the dependent and independent variables to be significant 
(Figure 4). The conclusions reached from these relationships are 
stated below, with the page numbers of the supporting statistical 
analyses in parentheses. 

Arr^ong respondents in this survey, participation during the past 
two years in ini^titutes and short courses sponsored by universities 
or professional societies had a high positive relationship with four 
job factors which involved salary: salary with respect to age (p. 54, 56); 
salary with respect to job responsibilities (p. 54, 57); salary with re- 
spect td age and job responsibilities (p. 55, 57); salary increases and 
promotions (p. 55, 59). Participation in in-house company programs 
was related to three of these four factors (p. 50, 51, 52). Since similar 
relationships occurred in the various types of programs, it was to be 
expected that total participation in continuing education programs 
during the past two years had a high positive relationship to the job 
factors involving salary, and to job satisfaction (p. 29, 35, 39, 43, 49). 
Due to these similar relationships, it could be said that no one type 
of continuing education program can contribute more than another 
to the job success of an engineer. However, combined participation in 
any continuing education programs does seem to have a positive 
effect on those job factors pertaining to salary and on satisfaction 
with present job situation (Figure 5). 

The relationship between overall participation and the job factors 
involving salary was independent of a company's emphasis on cqn- 
tinuing education programs. Engineers who participated in more pro- 
grams tended to be above the median in those factors whether they 
came from cumpanies which placed high, average, or loj^^^emphasis 
0n continuing education programs (p. 30, 35, 40, 45). This seems to 
suggesTthat even without a company's backing, those engineers who 
seek clut continuing education programs are more successful in terms 
of salary. 

Ovelrall participation was not related to the four job factors in- 
volving salary among • thpse engineers who placed a below-average 
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value on past participation in terms of career advancement, (p. 34, 39, 
44, 49). Among those ^respondents who placed an average or above 
value on pa^t participation, those who participated in more programs 
tended to be above the median in the salary factors (p. 32, 38, 43, 47). 
However, in the absence of significant statistical relationships, the 
effect of ^is control yariable on the relationships between the 
dependent and independent variables cannot be determined. 

Those engineers who placed an aboVe average emphasis on estab- 
lishing professional relationships tended, to^be above the median in 
three of the four job factors involving salary and in job satisfaction 
(p. 60, 61, 62, 63). These relationships indicate that the emphasis 
an engineer placed on establishing professional relationships appears 
to be a positive factor in'his job success. 

Since the majority of respondents placed a high emphasis on 
reading professional and technicar literature, it could be assumed 
that this method of continuing education |s used extensively. This 
accepted use of literature as a means of keeping up-to-date could 
explain why there were no relationships involving r'eading (p. 63). To 
maintain his place, in the profession, an engineer must have some 
easily accessible, basic method of satisfying his needs; reading profes- 
sional journals appears to be such a method. 

A relationship was not established between participation in con- 
tinuing education programs and an engineer's length of employment 
by his present company. Perhaps engineers place greater emphasis 
on either a higher salary or greater job satisfaction at a different 
company than loyalty to a single, company. 

Several variables were found to be related to job satisfaction. Both 
total company employment and engineering staff size had a significant 
[relationship with job satisfaction (p. 64). Engineers from smaller 
companies tended to be more satisfied with their job situation 
(Figure 6). It appeared that engineers at higher technical and super- 
visory levels were the ones most satisfied with their current job 
situation (p. 66, 67, 68). The relationships between an engineer's job 
satisfaction and the emphasis his company placed on continuing edu- 
cation were also significant (p. 69, 70, 71). Engineers employed, 
by*" companies placing more emphasis on continuing education tended 
to be more satisfied with their present job situation (Figure 7). 

RESULTS 

The dependent and independent variables are described in Chapter 
3, To facilitate reading of this chapter, each variable will be briefly 
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described the first time ft appears in a relationship. In all, 21 relation- 
ships were determined to he statistically significant. 

INDEPENDENT VARIABLE EIGHT: %VERALL PARTICIPATION ' 

. -Overall participation in con'finuing education programs 'was re- 
lated to five of the six dependent variables. For the purposes of this 
study, overall participation by^ a respondent was determined by the 
total number of continuing education programs he had been involved 
in during the past two years. Of the 257 respondents,. 6.6% were 
attending their first continuing education program' in the two-yeaf 
4)eriod; 11.3% had participated in one .other program during the 
. past two years; 38.5% had attended between three and five programs; 
43.6% had been involved in 'more than five programs the two 
preceding years. 

Dependent Vurioble Four: ^ 
Salary With Respect to Age 

There was a significant relationship between overall participation' 
and salary with respect to age; see Table 6. Each respondent's salary 
and age was compared to the national median salary [for engineers in 
his age bracket. A respondent was then classed as being below, A, 
or above the median salary for his age. It was fdund that 16.3% 
were below the mediaii; 60.3% were at the median; 20.6% were above 
the median. ] 

I - 

To determine where the significant difference Recurred, Table 6 
was informally broken down, using chi square with fewer df. There 
was essentially no difference in salary with respect to age between 
those respondents who participated in one prograjn and those who 
participated in two programs. However, those who attended three to 
five programs differed significantly from those attending fewer pro- 
grams^ Those vfho participated extensively, attending over five pro- 
grams, differed significantly from «very other category. In both cases, 
the significant difference occurred between the group below the 
median* and those at or above the median salary for their age. Those 
who participated in over three continuing education programs in the 
past two years tended to have fewer below the median salary, for 
their age. ' 

The preceding relationship was independent of the overall emphasis • 
a resppndent's company placed on continuing education. The data 
concerning a xompany's overall emphasis on continuing education 
were secured through questions on company emphasis placed on in- 
house programs and credit course work. A rating scale of one (low 
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TABLE 6 

Tho rolqlfonship botwc»on ovoraii participation in continuing education 
programs and salary with respect to ^go^among ail respondents. (N==247)* 



Number of Continuing 
Education Programs . 



Salary With Respect t6 Age 



Attended Within tbe 
Past Two Years 


% above 
tlie median 


% at tfie 
median 


% Iielow 
tlie median 


Total 

% 


Over 5 
(n = 109) 


30.3 


65.1 


4.6 


100 


3 to 5 
(n=96) 


17.7 

f 


62.5 


19.8 


100 


2 

. <n=25) 


-8.0 


48.0 


44.0 


100 


1 

(n=17)^ 


0 


70.6 


29.4 


100 



(X2 ^29.53 with 6 df; significant beyond :O01) ' 

^Total N is less than 257 when» respondents have not provided relevant 
information. ^ « 



emphasis) to five (high emphasis) was used for each question. The 
average of the numerical values became the data for overall company 
emphasis. An average of two and one-half or below indicated a com- 
pany with overall low emphasis on continuing education pr(^rams. 
Companies with overall average emphasis ^on continuing education 
programs were those whose numerical value average was greater than 
two and one-half and less than three and one-half. An average of three 
and one-half or above indicated a company with overall high em- 
phasis on continuing education programs. ^ 

Of the respondents, 25.1% were employed by companies who 
placed an overall low emphasis on continuing education programs. 
Compared to those attending their first program in the past two 
years, those who participated in over five programs had a higher 
percentage above the median salary, for their age. The percentages are 
given in Table 7. However, statistical analysis using the chi square 
procedure could not be done since mofe than 20% of the expected 
cell frequencies are less than five.^^ 
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^ ^ TABLE 7 

The relationship between overall participation 'in continuing educatiop 
programs and salary with respect to age among those respondents whose 
coffjjianios placed an overall low empjfasis on continuing education 
programs. (Ni^62) y 



Number of Continuing 
Education Programs 
/iiicnaeu wiuiin uie 
Past Two Years 


1 1 

Salary With Respect to "Age 


% above 
the' median 


% at the 
median 


% below 
the liiedian 


Total 

% 


^ Over 5 
(n=25) 


32.0 


56.0 


12.0 " , 


100 


2 to 5 
(n=33) 


12.1 


66.7 


21.2 


100 


1 

(n=4) 


0 


' a 75.0 


.25.0 


100 



(X^ not calculated) 

Of the 53.4% who reported that their company placed an overall 
average emphasis on continuing education programs, none of those 
who participated in under three programs were above the median 
salary with respect to their age. The relationship as shown in Table 
8 is statistically significant. When the various categories were tested 
against each other, it was found that the three groups who attended 
five or fewer programs "were essentially the same. However, those 
who attended over five programs differed significantly from those 
attending fewer programs. The difference occurred between those 
below the median and those at or above the median salary for their 
^ age. Therefore, among those respondents whose companies placed 
an average emphasis on continuing education programs, those who 
participated in over five programs tended to have a lower percentage 
below the median salary for their age. / 

Of the 21.5% whose company placed high overall emphasis on 
continuing education programs, the majority had been involved in 
>more than two programs in the given time span. Those participating 
in under two programs tended to be below the median salary for 
age, while the ^igher participants tended to be at or above the 
median. The percentages are given in Tifble 9. However, statistical 
analysis using the chi square procedure cfeuld not be done since more 
than 20% of thf^jxpected cell frequencies are lesai than five. 
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TABLE 8 , 

The relationship between overall participation in continuing echication 
programs and salary with respect to age among those respondents whose 
companies placed an ox^rall average emphasis on continuing education 
programs. (N2 = 132) i 



Number 'of Continuing 
Education Programs 



Salary Witli Respect to Age 



Attended Withift the - 
Past Two Years 


. % above . 
the median 


% at the 
median^ 


% below 
the median 


Total 

% 


Ovei- 5 . 
(n = 51) 


33.3 


64.7 






3 to 5 

(n = 57) ' 


19.3 


57.9 


22.8 


100 


2 

(n = 14) 


0 


50.0 


50.0 - 


ioo 


1 

(n = 10) 


0 


80.0 


20.0 


100 



4 (X- =20.42 with 6 df; significant at .001) 
TABLE ^ 

The relationship between overall participation in continuing education 
programs and salary with respect to age among those respondents whose 
companies placed an' overall high emphasis on continuing education 
programs, (N3 = 53) ^ 



Number of Continuing 
Education Programs 



Salary With Respect to Age 



Attended Within the 
Past Two Years 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


. Over 5 
(n = 33) 


24:3 


72.7 


3.0 


100 


3 to 5 

(n = 15^ 


26.7 


66.7 


6.7 


100.1 


2 

(n=2) 


0 


0 


100,0 . 


loa 


1 

(n = 3) 


0 


33.3 


66.7 


■ lOQ 
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Among' the respondents wKo repoirted that their past participation 
in contiiming education programs had been of average or high value 
in their career advancement, f>articipatidn was related to salary, wi^h 
respect to age. The data concerning a respondent's overall value pn 

^ past ' participation in continuing education were secured through 
questions bn the value of i'n-house programs, university noncredit 
prcfgrafins^j professional society or go^\iiwiment programs, and credit 
course work. A ra^g scale^bf one (low value) to five (high value) 
used for each question. The average of the numerical values be- 
came the data for overall value, in "terms of career advancement, of 
past participation in^'con^inuing education programs. An average of 
two and one-ljalf 01*" below indicated a respondent placed an overall 
low value ofx past participation. Respondents who placed an overall 

raverage value on past payticipation were those whose numerical mean * 
was greater than two and one-half and less than three and one-half. 
An average of three and one-half or above indicated a respondent 
placed an overall high value on past participation in continuing 
education programs. 

' Table 10 indicates the significant relationship betwe^&n overall past 
participation and salary with respect to age for the 47.01% of the" 
respondents who placed an overall average value, in terms of career 
advancement, on past participation in continuing education programs. 
In determining" where the difference occurred, ' the categories were 
compared to each other using the. chi square procedure. Those who 
had participated in one program were essentially the same as those 
who had participated in two programs. However, those who par- 
ticipated in three to five programs differed significantly from the 
others. Those who participated in over five prggrams differed 
significantly from the other groups also. In both cases, the significant 
break "was between those below the median and those at or above, 
the median salary with respect to age. Therefore, among the re- 
spondents who placed an average value, in terms of career advance 
ment, on past participation in continuing education program?^ those 
who participated in more than two programs had less tendency to be 
below the median salary for their age. 



For ihe 20.09% who placed a high value on past participation^ 
no statistical comparison was attempted. Only one respondent had 
not participated in more than two programs; that respondent was at 
the. median salary for his age. The placement, with respect to^median 
salary- per age, of those attending more than two programs, is given 
in Table 11. 
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TABLE 10 

The relationship between overall participation in continuing education 
programs and solar/ with respect to, age among those respondents who 
|f||^ced an average value, in terms of career advancement, on past 
participation in continuing education programs. (N4=110) 



Number of Continuing 
'^ucation Programs 



Salary With Respect to Age 



Attended Within the 
Past Two Years 


the median 


median 


the median 


Tntnl 

% 


Over 5 
'(n = 60) 


40.0 


60.0 


0. 


100 


3 to 5 
(n=35) 


22.8 


68.6 


8.6 


100 


2 

(n=8) 


12.5 


25.0 


62.5 


100 


1 

(n=7) 


■'0 


71.4 


28.6 


100 



(X2=30.25 with 6 df; significant beyond .001) 



TABLE 11 

The relationship between overall participation in continuing^ education 
programs and salary with respect to age among those respondents who 
placed q high value, in terms of career advancement, on past participation 
in continuing education programs. (N5=:47) 



Number of Continuing 
Education Programs 
Attended Within .the 
Past Two Years 


Salary With Respect to Age 


% abovQ 
the median 


% at the 
^median 


% below 
the median 


Total 

%• 


Over 2 


28.3^ 


65.2 


' 6.5 


100 



A low value was placed by 32.9%* of the respondents on past 
participation in continuing education programs in terms of their 
career advancement. Among these respondents, participation in con-^ 
tinuing education programs was not related to the salary for their 
a^e. When the participation of respondents who placed an average 
value on past participation was considered, attendance at three or 
more programs implied less tendency to be below the median salary 
for tfieir age. However, among the resporidents who placed a low 
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value on past participation, their attendance at three, four, five, or 
more programs did not imply a tendency to be at, above, or below 
the median salary for age. 

Dependent Variable Five: Salary 
With Respect to Job Responsibilities 

There was a significant relationship between overall participation 
in continuing education programs and salary with -respect to job 
responsibilities. Each respondent's technical and supervisory responsi- 
bilities and his salary were compared to the national median salary 
for engineers at his fesponsibility level. A respondent was theii classed 
as being below, at, or above the medjian salary for his job responsi- 
bilities. Eighteen and five-tenths percent were below the median; 
52.0% were at the median; 29.5% were above the median. 

As seen in Table 12, as participation in continuing educa(lion 
programs increased, a higher percentage tended to be above the 
median salary for their job responsibilities. When the categories were 
compared, it was determined^that the three group^ who participated 
in five or less programs were essentially^ the same. The respondents 
who participated in over five programs differed significantly from the 
others. This difference occurred between those below the median and 
those at or above the median salary for their job responsibilities. 

TABLE 12 

fhe relationship between overall participation in continuing education 
programs and salary with respect to job responsibilities among all 
respondents. (N=246) 



Number of Continuing 
Education Programs 



Salary With Respect to Job Responsibilities 



Attended Within the 
Past Two Years 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

Vo 


Over 5 
(n = 108) 


4L7 


51.8 


6.5 


100 


3 to 5 
(n = 96) 


25.0 


50.0 


25.0 


100 


2 

(n=25) 


16.0 


56.0 


28.0 


100 


1 

. (n = 17) 

t 


5.9 


. 41.2 


52.9 


100 



(X^=28.01 with 6 df; significant beyond .001) 
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The above relationship was independent of the overall emphasis a 
respondent's company placed on continuing education. When con- 
sidering the 25.1% who repprted that their company placed an overall 
low emphasis on continuing education programs, those who par- 
ticipated in over five programs had a higher percentage above the 
median salary for their job responsibilities. Table 13 indicates that 
those who participated in over five programs also had a smaller 
percentage below the median salary for their job responsibilities. 
Since more than 20% of the expected cell frequencies in Table 13 are 
below five, no statistical analysis was possible. 

TABLE 13 ' 

The relationship betweei)^ overall participation in continuing education 
programs and salary with respect to job responsibilities among those 
respondents whpse companies placed a low emphasis on continuing 
education programs. (Ni = 62) 
I 



Number of Continuing 
Education Programs 



Salary With Respect to Job Responsibilities 



Attended Within the 
Fast Two Years 


• % above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Over 5 
(n:=25) 


36.0 


56.0 


8.0 


100 


3 to 5 
(n=24) 


29.2 


41.7 


29.2 


100.1 


2 and 1 
(n=13) 


15,4 


° 53.9 


30.7 


100 



(X- not calculated) 



Of the 53.4% who reported that tiieir company placed an overall 
average empliasis on continuing education programs, thosie who at- 
tended more programs had a greater tendency to be above the median 
salary for their job responsibilities. The relationship shOAyn in Table 
14 is statistically significant. When Table 14 was informally broken 
down, those respondents who participated in over fiye programs had 
a significantly lower percentage below the median than the other 
respondents. The three groups who attended five or fewei^ programs 
were essentially the same. 
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TABLE 14^ 

The relationship between overall participation in continuing education 
programs and salary with respect to job responsibilities among those 
respondents whose companies placed an average, emphasis on continuing 
education programs. (N2=132) , 



Number of Continuing 
Education Programs 



Salary With Respect to Job Responsibilities 



Attended Within the 
Pakt Two Years 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Over 5 
(n=51) 


39.2 


54.9 


5.9 


100 


3 to 5 
(n = 57) 


21.1 


52.6 


26.3 


100 


2 

(n = 14) 


14.3 


64.3 


21.4 


100 


1 

(n = 10) 


0 


,40.0 


60.0 


LOO 



(X2= 16.82 with 6 df; significant at .01) 



Of the 21.5% whose company placed high overall emphasis on con- 
tinuing education programs, the majority had been invx)lved in more 
than two programs in the given time span. Those participating in 
under two programs tended to be below the median, while the higher 
participants tended to be at or above the median. Since the smallest 
expected cell frequency is less than one, no st^itistical analysis was 
attempted. However, the percentages are given in Table 15. 



Among the respondents who reported that their overall past par- 
ticipation in continuing education programs had been of average or 
high value in their career advancefnent, participation was related to 
salary with respect to job responsibilities. Of the 47.0% who placed 
an average value on past participation, those who participated in over 
five continuing education programs had a significantly lower percent- 
age below the median salary for their job responsibilities than the 
other r^sponderfts. There were_no significant differences among the 
groups attending five or fewer programs. The relationship is shown 
in Table 16. , 
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TABLE 15 

The relationship between overall participation in continuing education 
programs and salary with respect to job responsibilities among those 
respondents whose companies placed a high emphasis on continuing 
education programs. (N3 = 52) 


Number of Continuing 
Education Programs 
Attended Within the 
Past Two Years 


Salary With Respect to Job Responsibilities 


% above 
the oiedian 


% at the 
median 


% belpw 
the median 


Total 

-% 


Over 5 
(n = 32) 


50.0 


43.8 


6.2 


100 


3 to 5 
(n = 15) 


33.3 


53.3 


13.4 


100 


2 and 1 
(n = 15) 


20.0 


20.0 


60.0 


100 


(X- not calculated) 
TABLE 16 

The relationship between overall participation in continuing educatiorf. 
programs and salary with respect to job responsibilities among those 
respondents who placed an average value, in terms of career advance- 
ment, on past participation in continuing education programs. (N4=109) 


Number of Continuing 
Education Programs 
Attended Within the 
Past Two Years 


Salary With Respect to Job Responsibilities 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Over 5 
. (n = 59) 


47.5 


49.1 


3.4 


100 


3 to 5 
(n = 35) 


28.6 


45.7 


s 

25.7 


100 


2 

(n=8) 


25.0 


50.0 


25.0 


100 


1 

(n = 7) 


0 

ti 


28.6 


71.4 


100 


(X2=20.31 witli 6 df; significant at .002) 
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For the 20.1% who placed a hi'gh value on past participation, -no 
statistical comparipn was attempted. Only one respondent had not 
participated in more than two programs; that respondent -was below 
the^median salary for his job responsibilities. The placement, with 
respect to median salary vper job responsibili^es, of those attending 
^ore than two programs, is given in Table 17. 

« 

\ TABLE 17 

The relationship between "^pverall participation in continuing education 
programs and salary with respect to job responsibilities among those 
respondents who placed a high value, iii t^rms^of career advancement, 
on past participation in continuing education programs. (N5=47) 



Number of Continuing 
' Education Programs 
Attended Wfthin the 
Past Two Years 


1 r- ' 

Salary XHith Respect to Job Responsibilities 


% above 
the median 


% at th^ 
median . 

V 


% below 
the median 


Total 

% . 


More than 2 


44.6 , 


' 48.9 • 


6.5 


100 



Thirly-two and nine-tenths percent of the Respondents placed a 
low value, in terms of'^their career advancementi(6n past participation 
in continuing education programs. Participation by these respondents, 
in contrast to those who placed an average or high value on past 
participation, was not related to salary with respect to job responsi- 
bilities. Among this 32.9%, those who attended more pr<f|;rams had 
approximately the same placement around the median as those attend- 
ing fewer programs. 

Dependent Variable Six: Salary With Respect 
to Age and Job Res|^onsibilities _ 

There was a significant relationship between overall participation 
and salary with respect to age and job responsibilities. Each re- 
spondent's standing, in relation to the median, was examined for the 
two previous variables, salary per age and salary per job responsi- 
bilities. In determining the positions in the category, salary for age 
and job responsibilities, the following criteria were used: 

To be above the median, a respondent had to be above the^median 
in both previous variables, or a combination of above the median 
and at the median. 

To be, at the median, a respondent had to be at th6 median in 
both previous variables, or a combination of above the median 
and below the median. 
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3. To -be below the median, a respondent had to be below the median 
in both previous variables, or a^ombination of below thp median 
and at the median. '\ 

In salary with respect to age and job responsibilities, 28.0% of the 

respondents were below, the median, 33.5% were at the median, and 

3B.5% were above the median. 

Table 18 indicates that as respondents' participation in continuing 
education programs increased, a higher percentage tended to be above 
the median salary for their ag^ and job responsibilities. The re- 
lationship was statistically significant. When the categories were 
compared via chi square with fewer df , the following differences were 
determined. Compared to the other respondents, those who partici- 
pated in over five programs: 

1. Had a significantly higher percentage above the xnedian salary 
for their age and job responsibilities. 

2. Had a significantly lower percentage below the median salary 
per age and job responsibilities. 

The groups attending five or fewer programs were essentially the 
same. ^ ^ 

0 

TABLE 18 

The relationship between overall participatfon in continuing education 
programs and saJary with respect to age and [ofo responsibilities ^mong 
all respondents. (N=:246) ' ^ 



Number of Continuing 
Education Programs. 



Salary With Respect to J^ge and Job Responsibilities 



Attended AVithin the 
Past Two Years 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% - 


*«• 

Over 5 
(rt=108) 


59.3 


32.4 


8.3 


100 


3 to 5 
(n=96) 


3L3 


30.2 


38.5 


100 

— ^ 


2 ' 
(n=25) 


8.0 


44.0 


48.0 
^ 


100 


1 

(n=17) 


0 


353 


64.7 


^ 100 



(X= = 36.03 with 6 df; sigi/ificant beyond .001) 
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The above rfelationship was independent of the overall emphasis a 
respondept's company placed on continuing education. When consider- 
ing the 25.1% who reported their compahy placed an overall low 
emphasis^ vOn continuing education programs, thoSe who participated 
in more programs had a higher percentage above the median salary 
per 'age and job responsibilities. The lo\vest percentage below the 
median salary occurred in the group involved in over five programs. 
The percentages are given iti Table l&.^No statistical analysis was 
attempted since the criterion for the chi square procedure was not met. 



TABLE 19 

The relationship between overall ""participation in continuing education 
programs and salary with respect to age and job responsibilities among 
those respondents whose companies placei^ an overall low emphasis on 
continuing education programs. (Ni— "^2) 



Number of Continuing 
Education ^Programs 



Salary Witli Respect to Age and Job ResponsiMlities 



Attended \^thin the 
Past Two Years 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Over 5 
Xn=25) 


56.0- ■ 


28.0 


16.0 


100 
^ 


3 to 5 
(n=24) 


20.8 


29.2 


50.0 


100 


2 and 1 
(n = 13) 


? 15.4 


.46.2 


, 38.4 


100 



(X^ not calculated) 

Of the 53.4% who repoited their company placed an overall 
average emphasis on continuing education programs, none of those 
who participated in under three programs were above the median 
salary for their age and' job responsibilities. The relationship as 
shown in Table 20 was statistically significant. When the relationship 
was informally broken down, two significant differences were found. 
Compared to the other respondents, those respondents who had 
participated iti over five programs: ' 

1. Had a significantly higher percentage above the median salary 
for thQir age and job responsibilities. 

2. Had a significantly lower percentage bfelow the median salary for 
the age and job responsibilities. 
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The groups attending five or fewer programs were essentially the 
sam6. 

TABLE 20 

The relationship between overall participation in continuing education 
programs and salary with respect to age and job responsibilities among 
those respondents whose companies placed an overall average emphasis 
on continuing education programs. (N2=132) 



Number of Continuing 
Education Programs 



Salary With Respect to Age and Job ResponsibiUties 



Attended Within the 
Past Two Years 


% above 
the median 


% at the 
median 


% Iielow 
the median 


Total 

% 


Over 5 
(n = 51) 


58.8 


35.3 ' 


5.9 


100 


a to 5 

(n = 57) 


29.9 


29.8 


40.3 


100 


2 

(n = 14) 


0 


50.0' 


50.0 


100 


1 

(n = 10) 


0 


30.0 


70.0 


100 . 



(X^ =22.61 with 6 df; significant beyond .001) 

Of the 21.5% whose company placed high overall emphasis on 
continuing education programs, the ^majority have been involved in 
more than two programs in the given time span. Those participating 
in one or two programs tended to be below the median, while those 
attending three or over tended to be at or above the median. The 
percentages are given in "Table 21. No statistical analysis was at- 
tempted since the criterion for the chi square procedure w^s not met. 

Among the respondents who reported that their ^verall past par- 
Xticipation in continuing education programs had been of average or 
high value in their career'^ advancement, participation was related to 
Salary with respect to age and job responsibilities. Of the 47,0% 
who placed an average value on past participation, those who partici- 
pated in more continuing education programs tended to have a higher 
percentage above the median. Table 22 gives the significant relation- 
ship. Using the chi square "procedure with fewer dt, the following 
significant differences were found. Compared to the other respondents. 
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TABLE 21 

The relationship between overall participation in continuing education 
programs and salary with respecf to age and job responsibilities among 
those respondents Whose companies placed an overall^ high emphasis on 
continuing educdtion^rograms. (N3^52) 



^ Education Programs 
Attended Within the 
Past Two Years 


Salary With Respect to Age 


> 

and Job Responsibilities 

c 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Over 5 
(n-32) 






6.2 


lOff 


a( to 5 


53.4 


33.3 


13.3 


100 


aVnd 1 
(n>5) - 


0 


20.0 


80.0 


100 



(X^ not calculated) 
those respdidents who participated in over five programs: 

1. Had a significa\itly higher percentage above the median salary 
' for their age aad job responsibilities. 

2. Had a significantly lower percentage below thd median salj 
for their age and job responsibilities, 

The groups attending five or fewer programs were essentially the 
same/ 

For the 20,1% who placed a high value on past participation, no 
statistical comparison was attempted. Only one respondent had not 
participated in more than two programs; that respondent was below 
the median salary for his age and job responsibilities. The placement, 
with respect to median salary per age and job responsibilities, is 
given in Table 23. 

Thirty-two and nine-tenths percent of the respondents placed a 
low value on past participation in continuing educatioa programs in 
terms of their career advancement. As with previous variables, the 
amount pf participation by these respondents has no relationship to 
theif toeing above, at, or below the median salary with respect to age 
and job responsibilities. 
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TABLE 22 






The relationship ^between overall participation in continuing education 
programs and salary with respect lo age and job responsibilities among 
« those res|Sbndonts who placQd an average value, in terms of coreer 
advancement, on past participation in. continuing education programs. 
(N4^109) \ 

a " 


Number of « Continuing 
Education Programs 


^Salary With Respect to Age and Job Responsibilities 


Attended Witliln tlie 
Past Two Years 


% above 
the median 


% at tlie 
median 


% below 
the median 


Total / 

% 


Over 5 
(n = 59) 


- 71.2 


25.4 


3.4 


100 


3 to 5 
(n = 35) 


42.8 


28.6 


28.6 


100 


2 

(n = 8) 


12.5 


37.5 


50.0 


100 


1 

(n = 7) 


0 


28.6 


f- 

71.4 


i 

lOO 


'(X2 = 21.32 with 6 df; significant at .002) 






TABLE 23 






The relationship) between overall participation in continuing education 
programs and salary with respect to age and job responsibilities c^r.ong 
those respondents who placed a high value, ip terms of career advance- 
ment, on past participation in continuing education programs. (N5 = 47) 


Number of Continuing 
Education Programs 


Salary With Respect to Age and Job R^ponsibilities 


Attended Within the 
Past Two Years 


'% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Over 2 


56.5 


34,8 


8.7 


100 


1 ERLC 




58 




0 



Dependent Variable Three: Salary \ 
Increases and ^Promotions 

\When overall participation in continuing education was compared 
to me number of salary increases and promotions a respondent had 
received in the past two years, a significant relationship occurred. 
Each respondent was asked to state the number of salary increases 
and^ promotions he had received during the past two years. Fifteen 
and five-tenths percent had received zero or one, 49.8% received two, 
and 34.7% received more than two. Two was considered to be the 
average number of salary increases and promotions received in the 
past two years. 

Table 24 illustrates the significant relationship between partici- 
pation in continuing education programs and the number of salary 
increases and promotions received. The majority of those who par- 
ticipated in five or under programs were at or below ^ the average 
number (two) of salary increases and promotions. Compared to the 
other respondents, those who participated in over five programs had 
a. significantly higher percentage above the average number of salary 
increases and promotions. 

TABLE 24 

The relationship between overall participation in continuing education 
lirograms and salary increases and promotions among all respondents. 
(N=245) 



Number of Continuing 
Education Programs 



Number of Salary Increases and Promotions Received 
Within the Past Two Years 



Attei|ded Within the 
Past Two Years 


4 and 
above 


3 


2 

(average) 


0, I> 


Total 


Over 5 
. (n=108) 


13.0% 


38.0% 


40.7% 


8.3% 


100% 


"3 to 5 
(n = 95) 


7.4% 


16.9% 


52.6% 


23.1% 


100,% 


2 

(n=26) 


7.7% 


11.5% 


57.7% 


23.1%^ 


100% 


1 

(n=16) 


, 0% . 


6.2% 


81.3% 


12.5% 


100% 



(X2= 25.02 with 9 df; significant at .003) 



This relationship was independent of the overall emphasis a re- 
spondents company placed on continuing education. When consider- 
ing the 62 respondentis whose companies placed low emphasis on 
continuing education programs, those attending over five programs 
had a>higher percentage who received over two salary increases and 
promotions. The percentages are given in Table 25. However, statistical 
analysis using the chi square procedure could not be done since 
more than 20% of the expected cell frequencies are less than five. 



TABLE 25 

The relationship between ovBi;ali participation in continuing education 
programs and salary increases and promotions among those respondents 
whose companies placed an overall low emphasis on continuing education 
programs. (Nie=:62) 



Number of Continuing 
Education Programs 



Number of Salary Increases and Promotions 
Received Witliin the Past Two Years 



Attended Within the 
Past Two Years 


3 and 
above 


2 

(average) 


0, 1 


Total 


Over 5 
(n = 25) 


44.0% 


40.0% 


16.0% 


100% 


3 to 5 
^ (n = 24) 


. 20.8% 


•54.2% 


25.0% 


ioa% 


2' and 1 ^ 
(n-13) 


23.1% 


54.1% 


22.8 


100% 



(X- not calculated) 

Of the 53.4% who reported their company placed an overall 
^ average emphasis on continuing education programs, those attending 
over five programs tended to have received more' than the average 
number of salary increases and promotions. The relationship as shown 
in Table 26 is statistically significant. When the various categories 
wprp tested against each other, it was found that those who attended 
over five programs had signif^ntly fewer below the average num- 
ber (two) of salary increases and promotions during the past two years. 

Of the .21.5% whose compaij^ placed high overall emphasis on 
continuing education programs, the majority had been involved in more 
than two programs in the given time span. S^ne of those who attended 
less than three programs had received hiore than the average number 
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of salary ''increases and promotions. The percentages are given in 
Table 27. However, statistical analysis using the chi square procedure 
could not be done .sinc§ more than 20% of the expected cell fre- 
quencies are less than^five. 

TABLE 26 . 

The relationship between "^overall participation in continuing education 
programs and salary increases and promotions among those respondents 
whose cq^panies' placed an overall average emphasis on continuing 
education programs, (N2=132) 



Number of Continuing 
Education Programs 



Number of Salary Increases and Promotions 
Received Witbin the Past Two Years 



Attended Within the 
Past Two Years 

* 


3 and 
above 


2 

(average) 


0, 1 


Total 


Over 5 
"(n=51) 


49.0% 


47.1% 


3.9% 


100% 


3 to 5 
(n-57) 


22.8% 


54.4% 


22.8% 


100% 


2 and 1 
(n=24) 

V ' 


8.3% 


70.8% 


J 20.9% 


100% 



TABLE 27 

The relatioE|$hip between overall participation in continuing education 
programs and salary increases and promotions among those respontlehts 
whose companies placed an overall high emphasis on continuing education 
programs. (N3 = 51) 



Number of Continuing 
Education Programs 



Number of Salary Increases and Promotions 
Received Within the Past Two Yfears 



Attended Within the 
Past Two Years 


3 and 
above 


, 2 

(average) is 


0, 1 


Total 


Over 5 
(n = 32) 


59.4% 


31.2% 


s. 

9.4% 


1009^0 


3 to 5 
(n = 14) 


35.7% 


42.9% 


21.4% 


100% 


2 and 1 ' 
(n = 5) 


-0% 


SO.0%' 


20.0% 


100% 
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* Among the respondents who reported that their past participation 
in continuing education programs had been of average or high value 
in their career advancement, participation appeared to be related to 
the number of salary increases a;nd promotions received. For the 47.0% 
of the respondents who placed an average value, in terms* of career 
advancement, on past participation in continuing education prograjns^ 
too few had received zero or one salary increase or promotion fbr 
the relationship to be statistically .analyzed. However, Table 28 
indicates that as participation in continuing education programs in- 
creased, so does the tendency to have received more than two salary 
increases and promotions. 

/ TABLE 28 

The relationship between overall pcrtUipation in continuing education 
pfograms and salary increases and promotions among those respondents 
who placed an average value, in terms of career advancement, on past 
participation in ^continuing education programs. (N4=109) 



Number of Continuing 
Education Programs 



Number of Salary Increases and Promotions 
Received Within the Past Two Years 



Attended Withhi the 
Past Two Years 


3 and 
above 


2 

(average) 


0, I 


total 


Over 5 
> (n = 59)^ 


54.3% 


39.0% 


6.7% 


100% 


3 to 5 
(n = 35) 


31.4% 


57.2% 


11.4% 


100% 


2 and 1 
(n=15) . 

N 


6.7% 


' 86.7% 


• 6.7% 


100.1% 



^ (X- not calculated) 

For the 20.1% who placed a high value on past participation, no 
statistical comparison was attempted. Only one respondent had not 
participated in more -than two programs; that respondent had received 
the average number of salary increases and promotions. The place- 
ment, with respect to the .aWrage number, of those attending more 
than two programs, is given in Table 29. 

Thirty-two and nine-tenths percent of the respondents placed a 
low value on past participation in continuing education programs in 
terms of their career advancement. As with previous variables, the 
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TABLE 29 

The relationship between overall participation in continuing education 
programs and salary increases and promotions among those respondents 
who placed a high value, in terms of career advancement, on past 
narticioation in continuina education programs. (N5 = 47) 



Number ofK^ontinuing 
y£ducation Programs 
(Attended Within the 


. Number of Salary Increases and Promotions 
Received Within the Past Two Years 


3 and 
above 


2 






Past Two Years 


(average) 


0, 1 


Total 


Over 2 


56.5% 


28.3% 


15.2% 


100% 



amount of participation by these respondents had no relationship 
to the number of salary increases and promotions received. 

Dependent Variable Two: Job Satbfaction 

There was a significant relationship between overall participation 
in ^continuing educatioh programs and job satisfaction, as shown in 
Table 30. Each respondent was asked his degree of satisfaction on a 
rating scale of five (highly satisfied) to one (not satisfied), in terms 
of his present job situation. Eleven and eight-tenths percent marked 
one Qr two which indicated "not satisfied"; 32.7% marked three, 
"satisfied"; 55.5% marked four or five, "highly satisfied." When the 
categories within Table 30 were compared, it was found that among 
those who attended over five programs, a significantly higher per- 
centage indicated that they were "highly satisfied" with their present 
job situation. 

TABLE 30 V 
The relationship between overall participation in continuing education 
programs and job satisfactjon among all respondents. (N^254) 



Number of Continuing 
Education Programs 



Degree of Satisfaction With Present Job Situatiorf 



Attended Within the 
Past Two Years 


Highly 
satisfied 


SatisHed 


Not 
satisfied 


Tot=I 


Over 5 
(n-110) 


G7.3% 


24.5% 


8.2% 


100% 


3 to 5 
(n = 99) 


46.5% 


39.4% 


14.1% 


100% 


2 and 1 
.(n = 45) 


46.7% 


37.7% 


15.6% 


100% 



(X2 = 11.0 with 4 df; significant at .03) 
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Because of the low percentage (11.8%) who indicated they were 
less than satisfied with their present jqh situation, the above relation- 
ship was not tested under the control either of company emphasis 
on continuing education programs or Df value placed in terms of 
career advancement on past participation in continuing education 
programs. 

There was no relationship between overall pa?t participation in 
continuing education programs and^e number of years a respondeat 
had been employed by his preseitt^ccjmpgiis:,^ *^ ' 

Although overall participation ir^ continuing education programs 
was related to five of the dependent variables, it was believed neces- 
sary to determine if any one form of participation was more highly 
related than another. The respondents were asked the number of pro- 
grams they had participated in during the past two years in the fol- 
lowing areas: 

1. Credit courses, excluding work toward an undergraduate degree. 

2. In-house educational (training) courses, seminars, or conferences.^ 

3. Conferences, institutes, short courses conducted by a university ' 
or university extension." ' 

4. Seminars, institutes, short courses conducted by a professional 
society or the government. 

5. ^ Correspondence courses. ' 

Participation in credit courses ajid correspondence courses was ex- 
tremely low, 17.9% and 6.6%, respectively. Therefore, no attempt 
was m^de to relate thege to the dependent variables. The other three 
independent variables had almost the same relationships with the 
dependent variables as did overall participation. 

INDEPENDENT VARIABLE THREE: IN-HOUSE PROGRAMS 

Seventy-three and five-tenths percent of the respondents had 
participated ^in some type of in-house continuing education program 
during the past two years. Their participation broke down into the 
following categories: one program— 19.4%; two programs— 19.7%; 
over two programs— 34.4%. Participation in in-house programs was 
related to three of the dependent variables: salary with respect to 
age; salary with respect to job responsibilities; salary with respect to 
age and job responsibilities. 

Dependent Variable Four: Salary 
With Respect to Age 

Table 31 indicates the significant relationship between partici- 
pation in in-house programs and salary with respect to age. The re- 
lationship was broken down using chi square with fewer df. Com- 
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pared to the other respondents, tiiose who* had participated in three 
or more in-house programs had a significsmtly lower percentage 
below the median salary for their "age. 

TABLE 31 

The irelationship between participation in in-house programs and salary 
with respect to age among all respondents. (N = 255) . 



Number of In-house 
Programs Attended 
Within the Past 
Two Years 


^ 1 

Salary With Respect to Age 


% above 
the median 


% at the 
miedian 


% below 
the median 


Total 

% 


3 and over 
(n«87) 


26.4 


64.4 


9.2 


100- 


2 

' (n=5l) 


24.0 


54.0 


22.0 


100 




1 

(n=49) 


12.2 ; 


59.2 


28.6 


100 


\(n = 68) 


17.9 . • 


68.7 


13,4 ^ 


100 



(X2 = 13.05 with 6 df; significant at .04) 



Dependent Variable Five: Salary 
With Respect to Job Responsibilities 

There was 'a significant relationship between participation in 
in-house programs and salary with respect to job responsibilities. 
This is shown in Table 32. When the various categories were com- 
■ pared, it was found that those attending one or zero programs dif- 
fered significantly from the other two groups. Compared to thpse 
• attending two or more in-house progrgims, those who Had participated 
^n none or one had a significantly higher percentage b^w the 
median salary for their, age. ^ I ' v 

Dependent Variable Six: Salary With Respect ^ 
, to Age and Job Responsibilities. 

' Although fJarticipation in in-house programs had a significant re- 
lationship (Table 33) with salary for age and job responsibilities, the 
difference between the -categories differed from the previous two 
relationships. It appears, in this instance, that those respondents 
attending only one in-house program in the past two years had a 
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The relationships betwe 
with respect to job resj 


TABLE 32 . 

en participation in in-house programs and salary 
30nsibilities among all respondents. (N=254) 


Number of In-house 
Programs Attended 
Within the Past 
Two Years 


Salary With Respect to Job Responsibilities 


% above 
the median 


% at the 
median 


% below 

LAXC lilCMlfZill 


Total •> 

/o 


3 and over 
(n-=86) 


34.9 


50.0 


15.1 


100 


2 

(n=51) • 


32.0 


58.0 


10.0 


100 


1 

(n=49) 


' 12.2 


59.i?^ 


28.6 


100 


0 

(n = 68) 


34.3 


43.3 


22.4 


100 


(X= = 13.87 with 6 df; significant at .03) 

(t 

TABLE 33 

The relationship between participation in in-house programs and salary 
with respect to age and job responsibilities among all respondents. 
. (N=254) 


Number of In>house 
Pfograhis Attended 
Within the Past 
,Two Years 


Salary With tlespcSct to Age and Job Responsibilities 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


3 and over 
(n = 86) 


55.5 


27.9 


18.6 


100 


2 

^ (n=51) 


39.2 . 


33.3 


27.5 


100 


^ «— — 

1 

(n=49) 


18.3 


36.7 


45.0 


100 


' • 0 

(n = 68) 


33.8 


38.2 


28.0 


100 


(X2= 19.69 with 6 df; significant at .006) 
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significantJy lower percentage above the median salary for their 
age and job responsibilities. This s%me tendency appeared with the 
two previous dependent variables, but the difference was not sig- 
nificant. In the case of in-house programs, respondents from com-* 
panies who do not offer in-house prograrfiming ^eem to be better 
off than respondents who participate &nly once when other prograrps 
are offered. 

Participation- in in-house programs had no relationship with the 
following three dependent variables: - 

1. Years^ employed by company. 

2. Job satisfaction. 

3. Number of salary increases and promotions. 

INDEPENDENT VARIABLE FOUR: UNIVERSITY 
NONCREDIT PROGRAMS 

As stated previously, all respondents were participatnts Jn a uni- 
versity extension program at the time of the survey. However, the 
majority, 52.1%, were participating' in their first university noncredit 
program in the past two years. Twenty-four and one-tenth were 
participating in their second university noncredit program, while 
23.8% ]]jad participated in over two programs. Participation in univer- 
sity programis was related to the four following dependent variables. 

TABLE 34 

The relationship between participation in university noncredit programs 
and" salary with respect to age among* all respondents. (N = 255) 



Number of University or 
University Extension 
Noncredit Programs 
Attended Witliin the 
Past Two Years , 


Salary With Respect to Age 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


3 and over 
(n-61) , 


29.5 


68.9 


1.6 


100 


2 • 
(n = 62) 


24.2 


64.5 


11.3 


100 ■ 


1 

(n = 132) 


15.1 


59.1 


- 25.8 


100 
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Dependent Varioble Three: Salary 
With Respect to Age 

Table 34 indicates the significant relationship between participa- 
tion in luniversity programs and salary for age. When the relationship 
was broken down, it was found that those respondents who partici- 
pated in two programs were essentially the same as those partici- 
pating in more than two programs. Those respondents who had at- 
tended at least two university programs during the past two, years 
had a significantly lower percentage below the median' salary Tor 
their age than those attending their first . university program. 

Dependent Variable Five: Solar/ 

With Respelct tc Job Responsibilities ^ 

As participation in university programs increases, a higher per- 
centage tended to be above the median salary for their job respon- 
sibilities. The relationship as shownHn Table' 3,5 is sigmficant. When, 
the various categories were conipared, it. was found^at the re- 
spondents who had participated in two or more programs in the past 
two years had a significantly lower percentage below the medmn 
salary for their job responsibilitlel than those respondents attending 
^ their first university program: ' / 



TABLE 35 

The relationship between participation in university noncredif programs 
and salary ^ith respect to job responsibilities among all respondents. 
(N = 254) 



Number of University or 



, University Extension 
Noncredit Programs 



/ 



Salary With Rej^pect to Job Responsibilities 



Attended Within the 
Past Two Years 


% above 
the median 


% at the 
median 


% below 
the median 


Tdtal 

% 


3 and over 
(n = 60) 


41.7 

♦ 


48.3 


10.0 


100 


2 

(n=62) 


33.9 


■ 54.8 


11.3 


100' 


. 1 
(n = 132) 


21.9 • 


52.3 


25.8 


100 
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DepiBndent Variable Six: Salary With Respect 
to Age find Job Responsibilities 

There was a significant relationship between the number of uni-^ 
varsity noncredit programs* in which a respondent had participated 
and the salary for age and job responsibilities. Compared to those 
attending their first university program, the respondents who had 
participated in two or more programs: 
^ L Had a significantly higher percentage above the median salary V 

for their age and job responsibilities. 
2. H^d a significantly lower percentage below the median salary 

for their* age and job^responsibilities. 
The relationship- is given in Table 36. ' , ' , 

( TABLE 36 

The reldtioiiship between participation in university noncredit programs 
and salary with respect to age and job responsibilities amoifg all' 
respondents. (N = 254) 



Number of University or 
University Extension . 
Noncredit Programs 


t *■ 
Salary With Respect to Age and Job Responsibilities 

• 


Attended ^tliin the . 
Past Two Years 


% above 
the mediah 


^% at the 


% below 
the qiedlan 


„ Total 

% 


3 and over 
(n = 60) 


56.7 


31.7 


11.6 


100 


2 

(n=62) 


48.4 


33.9 


17.7 


100 


1- 

(n-132) 


25,7 

e 


34.1 ' 


4D.2 , 


100 



(X^ =27.37 With 4 df; significant beyond .001) 



Dependent Variable three; Salary 
Increases and Promotions " 

The majority of those participating in three or more university 
programs during the past two years received more than the average 
number (two) of salary increases and promotions in the preceding twb 
years. Tablfe 37 ^jdicates thQ significant relationship. When the 
categories were compared, it was found that a significantly higher 
percentage of those participating in two or ftiore programs had 
received above the average number of salary increases and promo- 

O ^ ' - ' 55 

ERIC . 6B<} 



tions. No difference occurred between the groups participating in 
two or in over |wo university noncredit^ppgrams. 

TABLE 37 

The relationship between jjarticipption in universit/ noncredit programs 
and salary increases an^ promotions among all respondents. (N = 253) 



. Number of University 
or University 
Extension Noncrddit 
Programs Attended 
Within the Past 
' Two Years 


Nmnber of Salary Increases and Promotions Received 
i)uring the Past Two Years 


4 a)nd 
above 


3 


2 

, (average) 


0, 1 


Total 


*3 and over 
(n^59) 


11.9% 


39.0% 


40.7% 


8.4% 


100% 


' 2 

(n-62). 


16.2% 


24.2% 


41.9% 


' 17.7% 


100% 


1 

(n=132) 


5.3% 


17.4% 


59.1% 


18.2% 


100% 



(X^ =20.01 with 6 df; significant at .002) 

Participation in university noncredit programs had no relationship 
with the following two dependent variables: 
1. . Years employed by company. 
2j Job satisfaction. , 



INDEPENDENT VARIABLE FIVE: 
PROFESSIONAL SOCIETY AND GOVERNMENT PROGRAMS 

Of the 257 respondents, 44.7% had not attended a professional 
society or government-sponsored continuing education program in the 
past two years; however, 19.5% had participated in one program, 
J8.3% in two programs, and 17.5% in three or more programs. Par- 
ticipation in these programs had a relationship with five of the 
dependent variables. 

Dependent Variable Four: Salary 
With Respect to Age 

The significant relationslfip between participation in professional 
society or government-sponsored programs and salary with respect to 
age is given in Table 38. When the relationship wa's broken down, the 
following significant difference occurred: Compared to those at- 
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tending programs, the respondents who had ndt piarticipated in a 
professional society or government program had a significantly higher 
percentage below the median salary for their age. 

TABLE 38 

The. relationship between participation in professional society or govern- 
ment programs and salory with respect to age amo^ng all respondents. 
(N=255) 



Number of Professional 
Society or Government 
Programi Attended 



Salary With Respect to Age 



Withiii the Post Two 
Years 


% above 
the median 


% at the 
median 


} % below 
the median 


Total 

% 


3 and .over 
(n=45) 


24.4 


71.1 


4.4 


99.9 


2 

(n=46) 


32.6 


65.2 


2.2 


100 


1 

.(n = 50) 


24.0 


64.0 


12.0 


'100 


0 

(n = 114) 


13.1 


57.9 


• '29.0 


100 



(X2«28.85 with 6 df; significant beyond .001) 

Dependent Variable Five: Salary* With Respect 
to ^ob Responsibilities I 

" The respondents who had participated in a professional society 
or government program differed significantly, in terms of this de- 
pendent variable, from those not attending. The relationship is given 
in Table 39. Compared with the nonparticipants, those participating 
in programs had a significantly lower percentage below the median 
salary for their job responsibilities. Those participating in two or 
more programs had a higher percentage above the median than those 
attending np program or only one program. 

Dependent Variable Six: Salary With Respect 
to Age and Job Responsibilities 

There was a significant relationship between participation in 
professional society or government programs and salary with respect 
to age and job responsibilities as given in Table 40. When this re- 
lationship was broken dawn, the respondents who hiad attended two 
or more programs had significantly fewer below the. median salary 
for their age and job responsibilities when compared with the other 
respondents. . . ' , 



[C 



71 



57 



TABLE 39 

The relationship between participation In professional society or govern- 
ment programs and salary with respect to job responsibilities among all 
respondents. (N'=:254) 



Number of Professional 
Society or Government 
Programs Attended 
Within the Past Two 
Years 


Salary With Respect to Job Responsibilities 


% above 
the median 


% at the 
median 


hplnw 

the median 




3 and Over 
(n = 45) 


46.7 


44.4 


8.9 


100 


^ 2 
(n = 45) 


42.2 


55.6 


d 

2.2 


100 


1 

(n = 50) 


24,0 


66.0 


10.0 


100 


(n^ll4) ^ 


20.2 


• 47.4 


.32 4 


100 



(X2 = 36.43 with 6 df; significant beyond .001) 
TABLE 40 

The relationsjiip between participation in professional society or govern'*' 
ment programs and salary with respect to age and job responsibilities 
among all respondents. (N=?:254) 



Number of Professional 
SoQlety or Government* 
Programs Attended 
Withhi the Past TVo 
Years 


Salary With Respect to Age and Job Responsibilities 


% above 
the median 


% at the 
median 


% below 
the median 


Total , 

% 


3 and over 
(n = 45) 


55.6 


33.3 


ILl 


100 


2 

(n«45) 


62.2 


33,3 


4.4. 


99.9 


1 

(n = 50) 


38.0 


42.0 


. 20f0 


100 


0 

(n = 114) 


22.8 


29,8 


47.4 


100 



(X= = 48.74 with 6 df; significant beyond .001) 
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Dependent Variable Three: Salary 
Increases and Promotions 

ftThose respondents who participated in two or more professional 
society flt government programs had a significantly higher percentage 
who received more than the average number (two) of salary increases 
and promotions during the past two years. The significaht relationship 
is indicated in Table 41. 

TABLE 41 

The relationship between participation in professional society or govern- 
ment programs and salary increases and promotions among all 
respondents* (N==253) ^ 



Number of Professional 
Society or Government 
Programs Attended 



Number of Salary lactases and Promotions Received 
During tne Fast Two Years 



Within the Past 
Two Years 


4 and 
above 


3 . 


2" 

(average) 


0, 1 


Total 


3 and over 
(n-45) 


15.6% 


28.9% 


42.2% 


13.3% 


100% 


2 

(n=45) 


8.9% 


42.2% 


37.8^- , 


J, 11.1% 


100% 


1 

(n=49) 


16.3% 


18.4% 


51.0% 


14.3% 


100% 


0 

(n = 114) 


4.4% 


17.5% 


58.8% 


19.3% 


100% 



(X2 = 18.32 with 9 df; significant at .03) 



Dependent Variable Two: Job Satisfaction 

There was a significant relationship between participation, in' 
professional society or government programs and job satisfaction as 
shown in Table-<42. When the relationship was broken down, the 
following significantNvdifference .occurred: Compared to those who 
had attended two or more programs, those respondents participating 
in zero or one program had a significantly higher percentage who 
stated they were "not satisfied" with their present job situation: 

Participation in professional society or government programs was 
not related to the number of years a respondent had been employed 
by his company. 
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TABLE 42 * a 

The relationship between participation in professional society or govern- 
ment proarams' and iah antUt^rtttsm -ii ■' . 



Number of Professional 
Society or Government 
Programs Attended 
Within the Past 
Two Years 


* 

, Degree of Satisfaction With Present Job Situation 


Higl}ly 
satisfled 


Satisfied 


Not 
satisfled 


Total • 


3 and over 
(h=45) 


33.3% 


. 35.6% 


26.7% 


4.4% 


100% 


2 

(n=46) 


38.6% 


25.0% 


31.8yo I 


4-6% 


100% 


1 

(n=49) 


16.3% 


38.8% 


32.7^0 


12.2% 


100% 


0 

(n=^115) 


12.5% 


34.8%. 




17.9% 


100% 



(X2=23.18 with 9 df; significant at .006) 

INDEPENDENT VARIABLE TWO: EMPHASIS PLACED ON 
ESTABLISHING PROFESSIONAL RELATIONSHIPS 

The emphasis a respondent, placed on establishing professional 
relationships was related to four of the dependent variables. The 
respondent was asked to indicate the degree of emphasis, on a rating 
scalq of five (high emphasis) to one (low emphasis),. he placed on 
establishing professional relationships with engineers in other com- 
panies for the informal exchange of information as problems arise. 
-Of the 257 respondents, 36.5% placed a below average emphasis, 
26.8% placed an average emphasis, and 36.6%! placed an above 
average emphasis on establishing professional relationships. 

Dependent Variable Four: Salary 

With Respect to Age y 

Table 43 gives the significant relationship which occurred be- 
tween the emphasis an engineer placed on establishing professional 
relationships and his salary for his age. When the categories were 
compared, those respondents who placed ^in above average emphasis 
on establishing professional relationships differed significantly from 
those who placed an average or b§low emphasis. The. respondents 
who placed an above average emphasis had a significantly lower 
percentage below the median salary for their age. 
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TABLE 43 

The relationship between the emphasis placed on establishing professional 
relationships and salary with respect to age among all respondents. 
(N==255) 



The Degree of Emphasis 
Placed on Establishing 
Professional Relationships 
With ^Engineers in Other 
Companies for the 
Informal Exchange of 

fnformntion l^nhlpnriQ 

Arise 


•& 

Salary with Respect to Age 


% above 
the median 


% at the 
median 


% below 
the median 


Total 

% 


Above average 
(n=93) 


25.8 


67.8 


6.4 


100 


p Average 
(n=69) 


14.5 


68.1 


17.4 


100 


Below average 
(n = 93) 


20.4 


53.8 


25.8 


;oo 



(X2 = 14.96 with 4 df; significant at .008) 



Dependent Variable Six: Salary With Respect 
to Age and Job Responsibilities 

There was 5| significant relationship between the emphasis placed 
on establishing professional relationships and salary for age and job 
responsibilities. Table 44 gives the relationship. When this relation- 
ship was broken down, the following differences occurred. Compared 
to other respondents, those placing an above average emphasis on 
establishing professional relationships: 

1. Had a significantly higher percentage above the median salary 
for their age and job responsibilities. 

2. Had a significantly lower percentage below the median salary 
for their age and job responsibilities. 

Dependent Variable Three: Salary 
Increases and Promotions 

Table "iSyindicates the significant relationship between the errf- 
phasis an engineer placed on establishing professional relationships 
and the number of salary increases and promotions he had received in 
the past two years. When the various categories were compared, no 
significant differences were found. However, from the percentages 



TABLE 44 

ifie relationship between the emphasis placed on establishing professional 
relationships and salary wii^ respect to age and job responsibilities 
among all respondents. (N=s254) 



The Degree of Emphasis 
Placed on Establishing 
Professional Relationships 
With Engineers in Other 
Companies for the 
Informal Exchange of 
Information as Problems 
Arise , 


Salary With Respect to Age and Job Responsibilities 


% above 
the median 


% at the 
median 


% below, 
the median 


Total 

% 


Above* average 
(n=92) 


51.1 


32.6 


16.3 


100 


Average 
(n = 69) 


34.8 

V 


34.8 


30.4 


100 


Below average 
(n=93) 


29.0 , 


33.3 


37.6 


99.9 



(X^^= 13^98 with 4 df; significant at .009) 
TABLE 45 

The relationship between the emphasis placed on establishing professional 
relationships and salary Increases and promotions among all respondents. 
(N = 253) 



The Degree of Emphasis Placed 

on Establishing Professional 
Relationships With Engineers In 
Other Companies for the Informal 
Exchange of Information as 
Problems Arise 


J 

Number of Salary Increases and Promotions 
Received During the Past Two Years 


3 and 
above 


2 

(average) 


0, 1 


Total 


Above average 
(n = 92) 


45-7% 


43.5% 


10.9% 


100.1% 


Average 
(n = 68) 


30.9% 


48.5% 


20.6% 


100% 


Below average 
(n = 93) 


23.7% 


59.1% 


17.2% 


100% 
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(X2= 11.70 with 4 df; significant at .02) 



given it appears that as respondents placed more emphasis 
on establishing professional relationships, a higher percentage tended 
to receive over the average number (two) of salary increases and 
promotions. 

Dependent Variable Two: Job Satisfaction 

liie significant relationship between emphasis placed on estab- 
lisfhing professional relationships and job satisfaction is given in 
^Ible 46. Compared to the other respondents, those who placed above 
averagie emphasis on establishing professional relationships, had a 
significantly lower percentage who stated they were "not satisfied" 
with their present job situation. The group of respondents who placed 
average emphasis on establishing professional relationships were 
essentially the same as those placing a below average emphasis. 



TABLE 46 

The relationship between the emphasis placed on establishing professional 
relationships and job satisfaction among all respondents. (N=255) 



The Degree of Emphasis Placed 

on Establishing Prbfessional 
Relationships With Engineers in 
Other Companies for the Informal 
Exchange of Information as 
Problems Arise 


Degree of Satisfaction With Present 
Job Situation 


Highly , 
satisfied 


Satisfied 


Not 
satisfied 


Total 


Above average 
(n=93) 


67.0% 


26.6% 


6.4% 


100% 


Average 
(n=69) 


56.7% 


32.8% 


10.5% 


100%. 


Below average 
(n=^93) 


43.6% 


38.3% 


18.1% 


^ 100% 



(X2 = 12.22 with 4 df; significant at .015) 



There was no relationship between emphasis placed on establishing 
professional relationships arid the following two dependent variables: 

1. Salary with respect to job responsibilities. 

2. Years employed by company. 

One iMependent variable, emphasis placed on reading professional 
and technical literature, had no relationship with ajiy of the de- 
pendent variables. 
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DEPENDENT VARIABLE TWO: JOB SATISFAaiON 

Cross-tabulations were run between the job satisfaction item and 
^ most items in the survey to determine the relationships, if any. In 
addition to the relationships involving job satisfaction described 
earlier in this chapter, ten additional relationships were found. All 
variables have been previously defined. 

A significant relationship occurred between total company em- 
ployment and job satisfaction (Table 47). Of those engineers with 
companies of less than 100 employees, the majority tended to state 
that they were ''highly satisfied" in terms of their present job 
situation. Although almost half of the respondents ware from com- 
panies of over 5,000 employees, they tended only to state that they 
were ''satisfied" with their present job situation. 

TABLE 47 

The relationship between total company employn^nt and job satisfaction. 
{N = 255) 



Number of People 



Degree of Satisfaction With Present Job Situation 



Employed in Company, 
Including -All Divisions 


Highly 
satisfied 


(Above 
average) 


Satisfied 


Not 
satisfied 


Tojal 


Over 5000 
(n = 106) 


12.3% 


34.9% 


40.6% 


12.3% 


100.1% 


1001-5000 
(n = 62) 


19.4% 


38.7% " 


^30.7% 


11.3% 


100.1% 


501-1000 
(n = 19) 


10.5% 


42.1% 


36.8% 


10.5% 


99.9% 


100-500 
(n = 30) 


20.0% ; 


33.3% 


30.0% 


16.7% 


100% 


Under 100 
(n = 38) 


57.9% 


21.0% 


13.2% 


7.9% 


100% 



(X2 = 34.26 with 12 df; significant at .0004) 

There was a significant relationship between engineering staff 
size and job satisfaction (Table 48). Those engineers who were part 
of smaller staffs tended tjQ. be more satisfied with their job situation. 
Half of the "highly satisfied" engineers were members of staffs of 
under 10 engineers.. In^ general, as engineering staff size decreased, job 
satisfaction increased. 
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TABLE 48 

The relationship between engineering staff, size .and job satisfaction. 
(N=251) 



Degree of Satisfaction With Present Job Situation 



of Engineers 
Employed in Division 


Highly 
satisfied 


* (Above 
average) 


Satisfled 


Not 

satisfied 


Total 


(n=ll) 


18.2% 


9.1% 


54.5% 


18.2% 


100% 


101-500 
(n=44) 


9.1% 


22.7% 


54.6% 


13.6% 


100% 


31-100 ' 
(n = 56) ' 


16.1% 


42.9% 


25.0% 


16.1% 


100.1%- 


11-30 
(n=^69) 


17.4% 


40.6% 


34,8% 


7.2% 


100% 


10 and under 
(n=71) 


38.0% 


29,6% 


21.1% 


y-3% 


100% 



(X2=28.04 with 12 df; significant at -005^ 



TABLE 49 



The relationship between salary level and job satisfaction. (N = 253) 



Degree of Satisfaction With Present Job Situation 



Annual Salary 


Highly 
satisfied 


(Above 
average) 


Satisfied 


Not 
satisfied 


Total 


$20,900 and above 
- ' ln-87) 


55.6% 


35.6% 


21.8% 


6.9% 


99.9% 


$15,000-$19,999 
(n-97) 


21.7% 


37.1% 


27.8% 


13.4% 


100% 


$10,000-$14,999 
(n = 69) 


4.3% 


• 27.5% ' 


52.2% 


15.9% 


99.9% 



(X2=33.43 with 6 df; significant beyond .0001) 

A significant relationship occurred between an engineer's salary 
level and job 'satisfaction (Table 49). Those engineers earning below 
$15,000 tended to state that they were "satisfied" with their present 
job situation. Engineers above $15,000 tended to be "above average'' or 
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"highly satisfied" in terms of their present job situation. A significantly 
higher percentage of the ''Highly satisfied" engineers were at the 
$20,000 and above per year salary level. 

Among respdndents'in this survey, engineer's salary, adjusted for 
job responsibilities, had a significant relationship with job satisfaction 
(fable 50). Those engineers who wfere below the median salary for 
.their job responsibilities tended to state that they were "satisfied" 
with their present job situation. There was essentially no difference 
be ween those engineers at or above the median salary for their job 
responsibilities. However, a significantly lower percentage of the 
^"highly satisfied" engineers were below the mediap salary for their 
job responsibilities. . ^• 



TABLE 50 

The relationship between salary for job responsibilities and job 
satisfaction. (N = 252) 



Salary for Job- 
Responsibilities 


Degree of Satisfaction With Present Job Situation 


Highly 
satisfied 


(^bove 
average) 


Satisfied 


Not 
satisfied 


Total 


Above the median 
(n = 75) 


26.7% 


36.0% 


26.7% 


10.7% 


100.1% 


At the median 
(n = 130) 


25.^0 


34.6% 


29.2% 


10.8% 


100% 


Below the median 
(n=47) 


4.3% 


27.7%, 


51.1% 


17.0% 


100.1% 



(X2 = 16.33 with 6 df; significant at .0121) 

Table 51 illustrates the significant relationship between the num- 
ber of salary increases and promotions an engineer received in the 
past two years and his job satisfaction. Those engineers wio received 
over two salary increases and promotions tended to havje a lower 
percentage "not satisfied" with their present job situation^ Over half 
of the "highly satisjfied" engineers had received three or more salary 
increases and promotions. 

A significant ^relationship occurred between an engineer's level 
of supervisory responsibility and his job satisfaction (Table 52). A 
significantly higher percentage of those engineers in upper manage- 
ment stated they were "highly satisfied'' in terms of their present 
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job situation. Of the respondents who stated they were "not satisfied" 
in their present job situation, 43% had no supervisory responsibility. 

TABLF 51^ 

The relationship between salary increases and promotions and job 
satisfaction. (N = 252) 



Number of Salary 
Increases and 
Promotions Received 
in Past Two Years 


^ Degree of Satisfaction With Present Job Situation 


Highly 
satisfied 


(Above 
average) 


Satisfied 


Not 
satisfied 


Total 


Over 3 
(n=24) . 


33.3% 


37.5% 


25.0% 


4.2% 


100% 


Three 
(n=61) 


36.1% 


31.2% 


26.2% 


6.6% 


100.1% 


2-average 
(n=127) 


13.4% 


38.6% 


37.0% 


11.0% 


100% 


Zero or more 
■(n = 40) 


17.5% 


22.5% 


35.0% 


25.0% 


100% 



= 20.20 with 9 df; significant at .0167) 
TABLE 52 

The relationship between lever of supervisory responsibility and job 
satisfaction. (N==255) 



Level of Supervisory 
Responsibility (see 
level description 
following table) 


Degree of Satisfaction With Present Job Situation 


Highly 
'su^sfied 


(Above 
average) 


Satisfied 


Not 
satisfied 


Total 


5 

(n = 26) 


76.6% 


19.2% 


3.9% 


0% 


,100% 


4 

(n = 19) 


15.S% 


47.4% 


36.8^ 


, 0% 


100% 


3 

(n=91) 


20.9% 


38.5% , 


34.1% 


. 6.6% 


100.1% 


2 

(n=47) ■ 


12.8% 


31.9% 


31.9% , 


23.4% 

V 


100% 


- ° 1 
(U=72) 


9.7%, 


31.9% 


40.3^0 


18.1% 

f 


99.9% . 
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Level description: ^ 
5. Executive— upper management. 
4. Supervision of lower and/or ^middle management. 
3. Supervision of engineering and/or scientific personnel. 
2. Supervision of technical and/or nontec^inical, except engineering 
or scientific. 

1. No supervisory responsibility. 

There was a significant relationship between an engineer's level 
of technical responsibility and his job .satisfaction (Table 53). The 
very few engineers at the highest technical level tended to be *'highly 
satisfied" in terms of their present job situation. The majority of 
engineers at the middle technical level tended .to be ''satisfied" or 
above with their present job situation. 



TABLE 53 

The relationship » between level of technical responsibility and job 
satisfaction. (N = 252) 



Level of Technical 



Degree of Satisfactiom With Present Job Situation 



level description 
below) 


Highly 
satisfied 


- (Above 
average) 


Satisfied 


Not 
satisfied 


Total 


5 

(n=10) 


70.0% 


10.0% 


20.0% 


0% 


100% 


4 

(n = 61) 


29.5% 


45.9% 


23.0% 


1.6% 


100% 


3 

(n=133) 


16.5% 


32.3% 


36.1% 


15.0% 


99.9% 


2 or 1 
(n=48) 


12.5% 


29.2% , 


39.6% 


18.7% 


100% 



(X- = 26.45 with 9 df; significant at .0017) 
Level description: 

5. Original research or engineering development on unknown blocks 
of data. 

4. Independent work in extending - known engineering techniques, 
data, etc. 

. 3. Independent performance of most work with directions only as 
to general results expected. 
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Combined Response: 



2. Performance of assignments with 
limited direcfioris with a general review 
of work done. 
1 . Performance of limited assignments 
with specific direction under" an experi- 
enced engineer. 

When an engineer's job satisfaction was compared to the-overaU'i 
emphasis his company placed on continuing education, a significant 
relationship occurred (table 54). Those engineers from companies 
placing an overall average or above emphasis on continuing educatiop 
tended to be "highly satisfied" or. "above average" in* satisfaction 
with their present job situation. However, those engineers from 
companies placing an qverall below average emphasis on continuing 
education tended to be average or below in their job satisfaction. Of 
the factors (definfed in jChapler 3) comprising overall company em- 
phasis on continuing education,* three had individual significant re- 
lationships with job, satisfaction. Those three factors were: 

Company emphasis placed on providing released time for attend- 
ing credit courses. 

Company emphasis placed on professional SQtiet^ or govemment- 
spoilsored prograQfnsi ^ v « 

Company emphasis^plaTfed on in-house programs. 

The relationship between a company's emphasis on university 
noncnedit programs and an engineer's job satisfaction/ was significant ' 
only at the .05 level. 

TABLE 54 ^ 

Xhe relationship between overall company emphasis pfpced on continuing 
education and job satisfaction. (N = 247> , 



1 



2. 



3. 



Overall Company 
Emphasis Placed on 
Continuing Education 


Degree' of Satisfaction With Pr^ent Job Situation 


Highly 
satisfied 


(Above 
average) 


Satisfied 


satisfied 


Total, 


High emphasis 
(n = 53) . 


39:6% 


3V.7% 


20.8% 


1.9%\ 


100% 


/ ' ' ■ 
Average emphasis 

<n=J[32) . 


20,5"% 


39.4% 


^o.s% , 


9.8% • 


100% 


Low emphasis 
(n=62)'' 


9.6% 


, 19.4% 


'45.2% . 


25.8%r 


100% 
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Table 55 gives the significant relationship which occurred be- 
tween an engineer's job satisfaction and the emphasis his company 
placed on providihg released time for attendihg credit courses. Those 
.engineers who came from companies which placed a low emphasis 
on providing released time had.^a significantly^ higher percentage 
stating they were "not sMlsfied'* with their present job situation. 
Engineers who stated they were **highly satisfied^ tended to come 
from companies which placed high emphasis on providing released 
time for credit courses. 

TABLF 55 

The relationship between company emphasis placed on providing released 
time for attending credit courses and job satisfaction. (N = 244) 



Company Emphasis 
Placed on Providing 
, Released Time foi^, 
Attending Cr&dit 
Coivses 


begree of Satisfaction With Present Job Situation 

n 


Highly ' 
satisfied 


(Above 
average) . 


Satisfied 


Not 
satisfied 


Total • 


High emphasis 
(n=84) 


28.6% 


44.1% 


19.1% 


8.3% 


100.1% 


Average emphasis 
' ' (n = 54) 


25.9% 


42.6% 


25.9% 


" 5.6% 


100% 


Low emphasis 
(n = 106) 


15.1% 


23.6% 


45.3% 


16.0% 


100% 



(X2=26.40 with 6 df ; significant at .0002) 

ji^There was a significant relationship between an engineer's job 
satisfaction and the emphasis his company placed on professional 
society ' OK government-sponsored programs .(Table 56). Th^se engi- 
neers with'' companies placing a low emphasis on prolfessfonal society 
or government-sponsored programs liad a significahtly higher per- 
centage stating they wdre "not satisfied" with their present job 
situation. » Of those engineers from comparfies placing high emphasis 
on the above*<programs, the majority were "above average" or **highly 
satisfied" in terms of their .present job situation. • ° 

A significant relationship^ occurred between an; engineer's job 
satisfaction and the emphasis his company placed on in-hou^ pro- ; 
graifts (Table 57). Those ^ engineers- from companies planting high 
emphasis on in-house programs tended to have a higher percentage^ 
stating they were "highly satisfied" with their present* j(|t)^ sittfation. 
Of the engir^ers from cbppanies with low emphasis, a- majority 
tended to be "satisfied" or "not satisfied" with their present ]ph 
situation. b > „ ^ 
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TABLE 56 

The relationship between company emphasis placed on professional 
society or goverttment-sponsored programs and job satisfaction* (N = 250)< 



Company Emphasis 
Placed on Professio|nal 

>Society or 
Govemment'Sponsored 
Programs 


Degree of Satisfaction With Present Job Situation 


Highly 
satisfied 


(Above 
average) 


Satisfied 


Not 

satisfled 


Total 


High emphasis 
^ (n = 56) 


37.5% 


.41.1% 


19.6% 


-l.-8% 


100% 


Average emphasis 
(n = 95) 


18.9%^ 


40.0% 


32,6% 


8.4% 


99.9% 


Low emphasis 
(n = 99) 


15.2% 


24.2% 


39.4% 


21.2% 


100% 



(X2 = 30.56 with 6 df; significant beyond .0001) 
TABLE 57 

The relationship between company emphasis on in-HoOse programs and 
job satisfaction. (N=:254) 



Company Emphasis 



Degree of Satisfaction With. Present Job Situation 



Placed on In-House 
Programs 


Highly 
satisfied 


(Above 
average) * 


Satisfied 


Not 

satisfied 


' Total 


High emphasis 
o (n = 91) 


29.7% 


36.3% 


28.6% 


5.5% 


• 100% 


Average emphasis 
(n = 94) 


17.0% 


35.1% 


37.2% 


10.6% 


99.9% 


Low emphasis 
(ri = 69)^ 


■ 17.4% 


29.0% 


31.9% 


21.7% 


100%' 



(X2 = 14.92 with 6 df; significant at .0209) 

The relationship between a company's emphasis placed on uni- 
versity noncredit programs an^ an engineer's job satisfaction was 
signifiq^nt only at the .05 levql (Table 58). Those engineers from 
companie's with high emphasis tended to have a lower percentage 
stating they were **not satisfied" with their current job situation; 
however, there were no significant differences wijthin the relationship. 
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TABLE 58 



Tho relationship between company emphasis q{I university noncredit 
programs and job satisfaction. (N = 249) 



Company Emphasis 



Degree of Satisfaction With Present Job Situation''' 



Placed on University 
Noncredit Programs 


Highly 
satisfied 


(Above 
average) 


Satisfied 


Not 
satisfied 


Total 


High emphasis 
(n = 72) 


29.2% 


'37.5% 


29.2% 


4.1% 


100% 


Average emphasis 
(n = 93) 


18.3% 


38.7% 


31.2% 


11.8% 


100% 


Low emphasis 
(n = 84) . 


19.1% 


26.2% 


35.7% 


19.1% 


100.1% 



(X2=12.6 with 6 df; significant at .05) 



Referetice 

1 Sidney Siegel, Nonpar ametric statistics for the Behavioral Sciences (New 
Yorlc: McGraw-Hill Book Company. 1956), p. 178. 
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QUESTIONNAIRE 
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UNIVERSITY OF WISCONSIN-EXTENSION 



432 NORTH LAKE STREET MADISON. WISCONSIN 53708. 



Dtpartmtnt of Enginnring 
tol: (608)262-2061 
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. ^ ^ March,^97^ 
THE ENGINEER AND CONTINUING EDUCATION 



Dear Colleague in Engineering: 

The University of Wisconsin is rededicating itSelf to 

The Wisconsin Idea - - the taking of education^to the people. 

However, we need information and guidance from you . 

As a participant in this institute, your input v\fould be very 
helpful in updating our programs to meet the changing demands 
of engineers and the chal lenge of technology. If you have a 
degree in an engineering area, we hope you will take a few 
minutes to complete this survey - to give us information 
concernigg your ex|>€riences in continuing education and^ther 
factors in your v\;ork. The returns will be kept in strict ^ 
confidence and no use will be made- of data V'\/hich in any way 
might identify an individual respondi^nt. 

Help us do a better job for you. Please complete the survey and 
it will be picked up at today's program. 



Thank you for your cooperation. 




John P. Klus, Chairman 
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UNIVERSITY. OF WISCONSIN-EXTENSIQN 

432 NORTH LAKE STREET MADISON WISCONSIN 53708 



D«part|n«nt of Enginetring 

•To I; (608) 262-2Q61 



THE ENGINEER AND-^COrjTINUING EDUCATION 
A Survey of EngineBrs Enrolled in Extension Programs 
197^ 

Please answer all questions comple^tely; NO identification is requested; 
ALL information Is strictly confidential. 

1. Whpt is the approximate number qf people employed by your company, 
irfcluding all di\Aisions? 

2. What is the approximate number of engineers employed in your 
division only? ' 

3. What is your age? 



'l. How many years have you been employed by your present company? _ 

5. Please check whichever ONE best describes your present level of 
SUPERVISORY responsibility 

' No supervisory resp^s ibi 1 i ty 

Supervision of technical and/or non-t6chnical personnel 

6XCEPT engineering and Scientific / 

^ Supervision of engineering ar\d/or scientific personnel 

Supervision of lower and/or middle management personnel 

Execu t i ^e (uppe r *^management ) 



er|c\ I 89 



75 



6. Foil wing is o list of some activities in which engineers might be 
engaged. PI ease, check your present degree of involvement in qnch: 



HIGHLY J0MEWHAT\ NOT 
INVOLVED INVOLVED INVOLVED 



Research and Development 

Management - engineering, production, 
project 

Manufacturing Engineering 

Sales ancj/or Marketing 

Field Service Engineering application 

Consul ting 

Design and Drafting 

(iual ity Control 

Inventory Control - scheduling 

Project Engineering - cost control, 
purchasing, preparing bids * 

Planning - long or short range 

Packaging 

Safety , . 

Specifications - codes, standards 
Computer utilization and Data Processing 
Industrial Engineering ^ 
Maintenance 

Plant layout and/or Equipment installation 
Training, and/or Evaluation of Personnel 

0 1 U^rSl 



7. Please check whichever ONE, best describes your present level of 
TECHNICAL responsibility: ^ 



^Perform limited ass-ignments wfth specific direction under 
experienced engineer 



_ Perform assignments with limited directions, with a general 

review of work done 

. ™I Independently perform most work with directions only to general 

\ resutts expected 

Independent work in extending known engineering techniques, data, etc. 

^ORIGINAL research or engineering development on unknown blocks of data 

r 




} 



HIGH MEDIUM LOW 



2o> 



8. In relation to the other means you use for your ovvn 
self-education, vvhat degree of emphasis do you 
place on reading current engineering and technical 

I literature? (Please circle ONE) 

9. What degree of emphasis have you placed on 
establishing professiojjii'l'. relationships with 
engineers in othe^ companies for the informal 
exchange of ^information a& .problenzS arise? 

I (Please circle ONE) 



10, How many credit courses^ excluding work toward an pndergraduate degree, 
have ygit^ccessful ly conipleted at a college or university during the 
past 2 years'?^;^^^ - 

U. How many In-house educational (training^icourses, seminars or conferences 
have you participated in duriog the past 2 years? 

12. How, many conferences, institutes, or short courses, conduc ted <'by a 
. jjniversity or university extension, have you participated in during 
^ the past 2 years (including this one)? ^ 

13' How many semi'nars, institutes or short courses, conducted by professional 
soetetfes or ^ the government, have you participated in during the 
past 2 years? . 

1^.' HcM many correspondence courses have you completed in the past 2 years? 



15? Please check whichever range best approximates your present annual salary: 

^Below $ia,000 

$Vo,QOO - $1^^,999 

$1^,000^ $19,999 

$20, 000 ^r above 
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HIGHLY NOT 
SATISFIED SATISFIED SATISFIED 

16. In terms of your present job situtation 
5^321 are you: (Please circle ONE) 

17. HcM many salary increases and promotions have you received in the 
past 2 years? ^ 



HIGH MEDIUM LQW 

18. The degree of emphasis placed by my present company 
on the fol lowing is : 



5 




3 


2 


1 


A 


Educational (training) programs - formal courses, 
specif ic^content meetings, conferences, intra- 
department meetings, etc. - within the company 


5 




3 


2 


1 


B 


Company sponsored programs out of plant - 
UNIVERSITY OR UNIVERSITY EXTENSION programs 


5. 




3 


2 


1 

19 


C 


Other company sponsored programs out of plant - 
Professional seminars, government courses, etc. 

My present company provides" the following kinds 
of support and encouragement for courses taken for 
credit at a col Vege or university by: 


5 


U 


3 


2 


1 

p 


^A^t Tuition refunds 


5 


U 


3 


2 


1 


B 


.. Refunding the cost of books, supplies, etcr 


5 


U 


3 


2 


1 


C 


Released time from work 


5 


H 


3 


2 


1 


D 


Special recognition upon completion of courses 
(presentation of certificate, article in 
company newspaper, etc.) 


5 


u 


3 


2 


1 

20 


E 


Promotion and/or raise 

/ * 
The value to me in terms pf my career advancement 
of my past participation in the following was: 


5 


u 


3 


2 


I 


A 


Educational (training) programs within companies 


5 




3 


2 


1 


B 


• University £. University Extension programs 


5- 




3 - 


2 


1 


C 


Prof fess ional seminars, government courses, etc . 


5/ 




3 


2 


1 ' 


D 


Courses taken for credit at a college or university 


5 


u 


3 


2 


2] 

1 


To what degree were your on-tKe-job activities, as 
opposed to programs within companies, useful in 
prepDring you for your career advancement? 


5 


u 


3 


2 


22 

1 




To what degree were your educational programs 
takeVi off company location, as opposed to in-house 
programs, useful in preparing you for your 
career advancement? 
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INITIAL TABULATION OF SURVEY 



Question 1. 



Questio|i 



2. 



Question 3. 
Question 4. 



4^estion 5. 



Question 6. 



What is the approximate number of people employed 
by your company, including all divisions? See Table 1, 
page 17. 

What is the approximate number of engirieers employed 
in your division only? See Table 2, page 18. 

What is your age? See Table 3, page 18. 

How many , years have you been employed by your 
present company? . ^ . 



Years 

0-2 

3-5 

6-10 

11-20 

21-39 



Percent 
25.7 . 
22.2 
24.1 
19.1 
8.9 

Imo 



Number responding 
66 
57 
62 
49 
23 



257 



Please ch^ck whichever ONE best describes your present 
level of SUPERVISORY responsibility: 

Percent Number 
No supervisory responsibility 28.4 73 

Supervision of technical and/or non- 
technical personnel — EXCEPT 

engineering. and> scientific 18.3 47 

Supervision of engineering and/ or 

, scientific personnel 35.8 92 

Supervision of lower and/or middle 

management personnel^ 7.4 19 

Executive (upper management) 10.1 26 

100.0 .257 

Following is a list bf some activities in which engineers 
might be engaged. Please check your present degree of^ 
involvement in each: 



fflGHLY 
INVOLVED 
% No. 



SOMEWHAT 
INVOLVED 

Nol 



NOT 
INVOLVED 
No. 



Research and development 19.8 

Management — engineering, 

production, project 39.3 

Manufacturing engineering 24.9 

Sales ^nd/or marketing 11.3 

0 

30 




HIGHLY SOMEWHAT NOT 
INVOLVED INVOLVED INVOLVED 





% 


No. 


% 


No. 


% 


No. 


Field service engineering — appli- 














cation f. 


8.2 


2 


28.4 


73 


62.6 


161 


Consulting 


17.5 ' 


45 


24.5 


63 


57.2 


147, 


Design and drafting 


23.3 


60 


35.8 


92 


40.1 


103 


Quality control 


7.4 


19 


40.9 


105 


J51.0 


131 


Inventory control — scheduling 


5.8 


15 


21.8 


56 


71.6 


184 


Project - engineering — cost con- 














trol, purchasing, preparing 














bids 


25.7 


66 


40.5 


104 


33.1 


85 


Planning — long or short range .. 


25.3 


65 


46.7 


120 


27.2 


70 


Packaging 


10.1 


26 


20.2 


52 


68.9 


177 


Safety ?. 


10.9- 


28 


41.2 


106 


47.1 


12J 


Specifications — codes, standards 


19.1 


49 


44.4 


114 


35.8 


92 


Computer utilization and data 














processing 


9.7 


25 


38.5 


99 


51.0 


131 


'Industrial engineering 


20.2 


52 


21.4 


' 55 


57.6 


148 


.Maintenance 


7.4 


19 


23.3 


60- 


68.5 


176 


Plant layout and/or equipment 














installation .j 

Training and/or evaluation of 


15.6 


40 


28.0 


72 


55.6 


143 












^4 


personnel 


15.2 


39. 


39.7 


102 


44.4 


Other 


i.2 


16 


0.8 


2 


92.2 


237 



Question 7. Please check whichever ONE best describes your present 
level of TECHNICAL responsibility: 

, Percent Number 

Perform limited assignments with 
specific direction under an experi- 
encjed engineer 1.9 * 5 

Perform assignments with limited / 
directions, with a general review 
of work done ..^ 16.7 43 

Independently perform most work • 
with directions only to general 
results expected 52.5 135 

Independent work in extending • 



known engineering techniques, / 

data, etc. 23.V * 61 
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Percent Numbcir 

^ ORIGINAL research or engineering' - 

development on unknown t)locks 

of data 3.9 10^ 

No answer 1.2 ^ 3 

"99.9 ~257 

Question 8. In relation to the other means you use for your own 
self-education, what degree of emphasis do you place 
on reading current engineering and technical literature? 
(Please circle ONE) I 

Emphasis: Percent Number 

1 (low) r. '2.3 6 

2 r. 9.7 25 

3 (medium) 33.5 

4 ' 35.8 • 92 

5 O^igh) 18.7 • 48 

Question 9* What degree of eniphasis have you placed on establish- 
ing professional relationships with engineers in other 
companies for the informal exchange of information as 
problems arise? (Please circle JDNE) • 
Emphasis: o * - Percent ^ Number 

1 (low). 1&.3 . 42 

2 : .r. ; 20.2 52 . 

. 3 (medium)^ 26.8 69 ^ 

4 : 21.0 54 

^ . 5 (high) J. 15.6 40 

' / ' . ' , ^99.9 " ~257~ 

Question 10. How many credit courses, excluding work toward an 
vmdergraduate degree, have you suctessfully completed 
at a college or univ^rSfffey during the' past 2 yearsr . 
Credit courses: Percent Numbeir 

: \; *' . 0 • • •••• 82.1 

. . ^ \ ' . 1 ^ 5.1 ^ 13 

' . 2 .: 3.5 ''-^ 9^ 



Pfkrp&nt 

K d ^ VAX If 




26.5 


; 68 


19.8 


51 


19.8 


51 


10.5 


27 


11.3 


. 29 


3.5 


9 


' 2.7- 


-7 


1.2 


3 


1.2 


3 


3.6. 


9 


100.1 


"257 



Question IL How many In-house educational (training) courses?^ 
seminars, or conferences have you participated in dur- 
• ing the past 2 years? 
In-house programs: 

0 

1 

' . 2 : 

• . 3 

■ 4 t 

5 

6 

7 

^ 8 ; 

Over 8 



Question 12, How many conference, institutes, or short courses, 
conducted by a university or university extension, have 
you participated in during the past 2 years (including 
this one)? 
UniverSity programs: 

i 

2 

3 ^ '. 

4 

5 

Over 5 



Question 13. How many seminars, institutes, or short courses, con- 
ducted by professional societi^ or the government, have 
I you participated in during thrfpast 2 years? 

J Professional soclet^ or 

government programs: 

0 

1 .' 

2 '.. 

3 :.. 



Percent 


Number 


52.1 


134 


24.1 


62 


' 12.8, 


33 






7.8 


20 


1.6 


4 . 


. 1.6 


4 


100.0 


257 



5 

6 

Over 6 



Percent 


Number 


44.7 


115 


19.5 


50 


18.3 


47 


7.0 


18 


4.3 


11 


3.5 


9 


0.8 




2.0 


5 


100.1 


257 




97 



83 







93.4 


240 


^.8 


• 15 


0.4 


1 


0.4 


1 


"lob.F 


25T 



Question ^4. How many correspondence courses have you complfeted 
in the past 2 years? 
Correspondence courses: 

0 : 

1 

• 

3 



Question 15. Please check whichever range best approximates your 
present annual salary^ 



Below $10,000 .... 
$10,000-$14,999 .. 
$15,000-$19,999 .. 
$20,000 or above 
Nq answer 



Question 16. In terms of your present' job situation are you 



1 (Not satisfied) 

2 

3 (Satisfied) 32.3 

4 : 

5 (Highly satisfied) 2L4 

. No answer 



iferceni 


Nuinber 


~ QA 


1 


26.9 


68 


38.5 


99 


33.9 


87 


0.8 


2 


100.1 




are you: 




Percent 


Number 


3.1 


8 


8.6 


22 


32.3 


83 


33.9 


87 


2L4 




0.8 


2 


100.1 


257 



Question 17. How many salary increases and promotions have^ you 
received in the past 2 years? 
Salary increases and promotions 



1 

2 

3 :.. 

4 

5 

6 

No answer 



Percent 


Number 


' 2.3 


6 


13.2- 


34 


49.8 


128 


23.7 


61 


7.0 


18 


1.2 


3 


1,2 


3 


1.6 


4 


100.0 






9g 



0 



Percent 


Number 


8.9 


23 


17.9 


46 


37.0 


95 


23.7 


61 


11.7 


30 


0.8 


2 


100.0 


257 



^/^liestion 18. The degree of emphasis placed by my present company 
\ on the following is: 

A. Ecfucational (training) programs — ^formal courses, 
specific content meetings, conferen<:es, intradepart- 
ment meetings, etc.. — within the company. 

Emphasis: 

1 (Low) 

, 2 ^ 

3 (Medium) 

4 

_ ♦ 5 (High) ..V 

No answer,. .t. 



B. Company-sponsored programs out of plant — UNI- 
VERSITY OR UNIVERSITY EXTENSION , pro- 
grams / 
Emphasis: 

1 (Low) 

2 - 

3 (Medium) 

4 

5 (High) .: 

No answer 



Other company-sponsored programs out of plant — 
professional seminars, government courses, etc. 

Eqiphasis: Percent Number 

1 (Low) 17.1 44 

2 fl.8 56 

3 (Medium^ ^ 37.0 95 

4 ~. .'. 14.0 36 

5 (High) 7.8 20 

No answer 2.3 6 

"lOO O" 257" , 

Question I9.CMy present cqmpany provides the following kinds of 



Percent 


NiiLmber 


14.4 


37 


18.3 


47 


36.6 


94 


19.1 


49 


8.9. 


23 


2.7 


7 


""foo.o" 


257 
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support and encouragement for courses taken for credit 
at a college or university by: ^ 

85 



99 



Tuition refunds 

Support: ^ Percent Number* 

1 (Law) ....1 6.6 17 

2 1.6 4 

3 (Medium) ., .* 9.7 25 

4 .\ % 24.1 62 

5 (High) \. 54.9 141 

No answer 3.1 8 

* 100.0 257- 

•Refunding the cost of books, supplies, etc. 

Support: Percent Number 

1 (Low) 32.3 83 

2 , 5.4 14 

' 3 (Mec^ium) ^ 10.5 27 

4 , 17.1 44 

5 (High) 29.2 75 

No answer 5.4 14 

99.9 257 

Released time from work ^ ^ 

Support:- ' Percent Number^ 

° 1 (Low) 24.1 62 

2 •. : 17.1 V 44 

3 (Medium) '21.4 .55 

4 . 11.7 30 

5 (High)- 21^0 * 54 

No answer 4.7 12 

100.0 257^ 

Special recognitibn upon completion of courses 

(presentation of certificate, article in company 
newspaper, *etc.) 

Support: ' Perc^t Number > 

1 (Low) 40.5 " 104 

2 ' 20.6 53 

3 (Medium) \ 14.8 * 38 

4 1 10.9 28 

5 (High) 5.8 15 

No answer 7.4 19 

100.0 257 




E.^ Promotion and/or raise 

Support: Percent . Number 

1. (Low) f 31.9 82 

2 - 23.7 61 

3 (Medium) :.. 28.0 72 

4 6.6 17 

5 (High) 2.7 7 

No\stas^er 7,a 18 

. ^ 99.9 257 

Question 20. The value to me in terms of n^y career advancement of 
my past participation in the following was: 
A. Educational (training) programs within companies 
Value: 

1 (Low) 

2: 

3 (Medium) 

4....: 

5 (High) 

No answer 



I 



B. University and univen 
Value: 
1 (Low) 

2 : 

3 (Medium) TT^ 32.3 

4...! 

5 (High) 

answer 



Percent 


Number^' 


20.6 


53 


15.2 


39 


34.2 - 


88 


15.6 ^ 


40 


6.2 


16 


8.2 


21 


100.0 


257 


on programs 


Percent 


Number 


10.9 


28 


. 16.3 


42- 


32.3 


83 


20.2 


52 


11.7 


30 


8.6 


22 


^o.y 


257 



Professional seminars, government courses, etc. 
Value: 

1 (Low) 

2 

3 (Medium) .". 

4 .... 

5 (High) 

No answer 



O ^ ^ . . 87 
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Percent 


Number 


19.5 


50 


20.2 


52 


33.1 


85 


12.8 


33 


, 6.2 


16 


«.2 


21 


-^^ 




100.0 


257 



D, Courses taken for credit at a college or university 



Value: 


Percent 


Number 


1 (Low) 


94 1 




2 : 


14 8 


^8 


3 (Medium) 


16 7 


4^ 
*±o 


4 •. 


14.4 


37 


5 (High) 


17.5 


45 


No answer 


12.5 


, 32 




100.0 


257 



Question 21, To what degree were your on-the-job activities, as op- 
posed to programs within companies, useful in preparing 



you for your career advancement? 



Degree: 


Percent 


^ Number 


1 (Low) 


1.6 


4 


2 


5.1 


13 


3 (Medium) 


21.0 


54 


4 


41.6 


107 


^ 5 (High) 


27.6 


71 


No answer 


3.1 


8 




. ioo.o 


257 



Question 22. To what degree were your educational programs taken 
off company location, as opposed to in-house programs, 
useful in> preparing you far your career advancement? 
' Degree: ' Percent Number 

• 1 (Low) ' 8.9 23 

2 : 17.1 44 

3 (Medium) 33.1 85 

4 '.: .24.5 63- 

- 5 (High) 11.3 29 

No answer .'. 5.1 13 

y 100.0 257' 
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